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Purchase your Oxygen under 
specifications — both for 
quality and quantity. 


Air Reduction Sales Company 
prefers to sell you on this 
basis. 





Air Reduction Sales Company 


Home Office: 342 Madison Avenue, New York City 


12 Airco Acetylene Plants 
14 Airco Repair Stations 


ANYTHING and EVERYTHING for OXYACETYLENE WELDING and CUTTING 
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Oxweld Portable Outfit 


The Ambulance 
of Industry 


HE oxy-acetylene welder’s portable 

truck outfit made by Oxweld has 
frequently been called the ambulance 
of industry. By means of this little truck 
a complete oxy-acetylene welding and 
cutting outfit with cylinders can be 
transported easily and rapidly to any 
part of your plant. Repairs can be made 
quickly and economically and long and 
expensive shut-downs avoided. Fre- 
quently parts may be repaired without 
dismantling the machine, and nearly 
always repairs can be made on the spot, 
thus avoiding the necessity of carrying 
broken parts through your plant. 


If you wish to save money on plant 
maintenance, send for the nearest 
Oxweld Resident Engineer. 





S YOUR PLANT ready for full ca- 
pacity production ? 


Have your engineers and mas- 
ter mechanic seen to it that every 
piece of machinery is in operat- 
ing condition? You realize that 
periods of part-time or shut-down 
are ideal for making repairs. 


Oxy-acetylene welding will repair many 
machines at a fraction of the cost of replace- 
ments. Oxy-acetylene welding will enable 
you to reclaim many broken or rejected 
parts. Oxy-acetylene cutting will help you 
make changes rapidly and economically. 


If you use Oxweld welding and cutting 
apparatus, Oxweld engineers and fieldmen 
will gladly show you how the oxy-acetylene 
process can help keep your plant equipment 
in working condition at all times. Send for 
free book, “Oxweld Can Do It.” It illustrates 
many applications. 


OXWELD ACETYLENE COMPANY 
Long Island City, N.Y. 


Thompson Ave. & Orton St. 


San Francisco 
1050 Mission Street 


Chicago 


3642 Jasper Place 

















WELDING AND CUTTING APPARATUS 
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WORLD’S LARGEST MANUFACTURERS OF WELDING AND CUTTING EQUIPMEN! 
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WENTY-FIVE miles an hour once qualified a 
railroad train for the title ‘“‘Fast Mail’. 
Today Uncle Sam’s mail planes span the 
continent at a speed more than six times as 





fast. 





And one of the factors making this tremendous 
speed possible is the careful attention given to 
the motor welding work. 








The aero-mail station at Reno, Nevada, is typi- 
cal of this splendid government service. Here, 
speed and thoroughness in welding is indispen- 
sable to fast mail service, and the fact that Purox 
torches and Purox gas do the welding work is 
significant. 




















Purox satisfies Uncle Sam at Reno, and Purox 
will satisfy you. Ask the nearest Purox office 
for a Purox torch catalogue. 











PUROX COMPANY 





GENERAL OFFICES 
DENVER, COLORADO 


3030 Huron St. 1135 Third St. 620 East Hancock St. 110 Williams St. 

Denver, Colo. Oakland, Calif. Detroit, Mich. New York, N. Y. 

362 Pierpont Ave. 2305 East 52nd St. 2020 East 22nd St. South Front and Girod Ave. 
Salt Lake City, Utah Los Angeles, Calif. Cleveland, Ohio New Orleans, La. 

2920 First Ave. South 1739 Walnut St. 213 West Ohio St. 71 Steuart St. 


Seattle, Washington Kansas City, Mo. Pittsburgh, Pa. San Francisco, Calif. 
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Buyers’ Index 


Readers of Che Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 


supplies. Che advertisin section includes the rInch) al manufacturers 
J , prncip 
of the Cited States. 











aCETYLENE GENERATORS 


Air Reduction Sales Co. 
American Brass Co. 


Carbic Mfg. Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Ce. 
United States Welding Co. 
Welding Metals Mfg. Co. 
ALUMINUM FILLER RODS 


Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 

Carbic Mfg. Co. 

Wm. Cramp & Sons 
Davis-Bournonville Co. 

Electric Arc Cutting & Welding Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Imperial Brass Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Purox Co. 

Superior Oxy-Acetylene Mach. Ce 
Torchweld Equipment Co. 

United States Welding Co. 
Welding Metals Mfg. Co. 


ALUMINUM FLUX 


Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Burdett Cxygen Co. 

Carbic Mfg. Co. 
Davis-Bournonville Co. 

The Imperial Braas Mfe. Co 
Hoskins Process Development Co. 
Imperial Brass Co. 

Modern Engineering Co. 

Morey Flux & Chemica! Co, 
Mutual Auto Spec., Inc. 

Oxweld Acetylene Co. 

Purox Co. 

Superior Oxy-Acetylene Machine Ce. 
Torchweld Equipment Co. 

United States Welding Co. 
Welding Metals Mfg. Co. 


ALUMINUM SOLDER 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Liberty Welding & Mfg. Co. 
Purox Co. 
Welding Metals Mfg. Co. 


EALING FURNACES 
Buffalo Dental Mfg. Co. 
General Electric Co. 

APRONS (Asbestos) 
Chicago Eye Shieid Co. 
Electric Arc Cutting & Welding Co. 
Purox Co. 

ASBESTOS GLOVES 
Air Reduction Sales Co. 

Burdett Oxygen Co. 
Chicago Eye Shield Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Purox Co. 


ASBESTOS SHEET PAPER 


Air Reduction Sales Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Purox Co. 

Sall Mountain Co. 
Superior Oxy-Acetylene Machine Co, 
United States Welding Co. 
Welding Metals Mfg. Co. 


BLOW TORCHES (Acetylene) 
See “Torches” 


BOOKS (Relating to Welding) 
The Welding Engineer 
Bilectric Arc Cutting & Welding Co. 








Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 


Rochester Welding Works 
349 Orchard St., Rochester ,N.Y 








BRASS AND BRONZE FLUX 


Air Reduction Sales Co. 

Bierman-Everett Foundry Co. 

Burdett Oxygen Co. 

Carbic Mfg. Co. 

Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 

Modern Engineering Co. 
Mutual Auto Spec., Inc. 

United States Welding Ce. 

Oxweld Acetylene Co. 

Purox Co. 

Superior Oxy-Acetylene Machine Ce. 

Torchweld Equipment Co. 

Welding Metals Mfg. Co. 


BRASS SPELTER WIRE 


Air Reduction Sales Co. 
Bierman-Everett Foundry Ce 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Oxweld Acetylene Co. 

Purox Co. 

Torchweld Equipment Co. 


BRAZING OUTFITS 


ACETY 


Bastian-Blessing Co. 

Buffalo Dental Mfg. Ce. 
Davis-Bournonville Co. 

Harris Calorific Co. 

Imperial Brass Mfg. Co. 

Alexander Milburn Co. 

Oxweld Acetylene Co. 

Purox Co. 

superior Oxy-Acetylene Machine Ce. 
Torchweld Equipment Co. 

Welding Metals Mfg. Co. 

LENE (Compressed in Cylinders) 
Air Reduction Sales Co. 
Commercial Acetylene Supply Co. 
Prest-O-Lite Co. 


ai 


BRONZE FILLER RODS 


Air Reduction Sales Co. ' 
American Brass Co. 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 
Central Steel & Wire 
Wm. Cramp & Sons 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
United States Welding Co. 
CABLE (For Leads) 
Electric Arc Cutting & Welding Co 
General Electric Co. 
uasi-Arc Weldtrode Co. 
ansportation Engineering Corp. 
Wilson Welder & Metals Co. 
CARBIDE (Calcium) 
Air Reduction Sales Co. 
Carbic Mfg. Co. 
Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Union Carbide Sales Co. 
CARBIDE (Compressed in Cakes) 
Carbic Mfg. Co. 
CARBON (Blocks, Paste, Etc.) 
Air Reduction Sales Co. 
National Carbon Co. 
U. S. Welding Co. 
Electric Arc Cutting & Welding Co 
CARBON REMOVING TORCHES 
See “Torches” 
CAST IRON FILLER BODS AND FLUX 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 
Davis-Bournonville Ce. 
Electric Are Welding & Cutting Co 
International Oxygen Co. 
Modern Engineering Co. 
Mutual Auto Spec., Inc. 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 
Purox Co. 


Co. 


Imperial Brass Mfg. Co. 
Page Steel & Wire Co. 
John A. Roebling’s Sons Co. 
Superior Oxv-Acetylene Machine Ce 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
United States Welding Co 
Welding Metals Mfg. Co. 

COPPER FLUX 


Air Reduction Sales Co. 

Bierman-Everett Foundry Co. 

Carbic Mfg. Co. 

Davis-Bournonville Co. 

Mutual Auto Spec., Inc. 

Oxweld Acetylene Co. 

Purox Co. 

Imperial Brass Mfg. Co. 
CUTTING RODS (Elec. Arc) 

Electric Arc Cutting & Welding © 


CYLINDERS 
Wm. Wharton, Jr., & Co. 
DRILLS, PORTABLE ELECTRIC 


N. EB. Strand & Co. 
Wodack Blectric Tool Corporatien 


ELECTRIC ARC WELDING OUTFITS 
Electric Arc Welding & Cutting Co 
General Electric Co. 

Gibb Instrument Co. 
Quasi-Are Weldrode Co. 
Seneca Are Welder Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 
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A Wilson Plastic-Arc Welder For Every Welding Need 



















Wilson Welders 
SPECIFY 
Wilson “Color-Tipt” 
Welding Wire 
FOR 
Steel Cast Iron, Brass 
Bronze and Monel Metal 














Single Are Gasoline Engine Driven Unit 





WILSON 


‘Golor-tipt’ 


Single Arc 
Belt Unit 





WELDING METALS 


Single Arc 
Satationary 
Unit 


Two-Arc Portable Unit 


WILSON WELDER & METALS CGO., Inc.. 


HOBOKEN, NEW JERSEY 











ELECTRODE HOLDERS 
Electric Arc Welding & Cutting Co. 
General Electric Co. 
Gibb Instrument Co. 
Quasi-Arc Weldtrode Co. 
Seneca Arc Welder Co. 
Transportation rE my Corp. 
Wilson Welder eta 0. 
ELEOTKOLY TIC OXYGEN AND HYDBOGEN 
GENERATING EQUIPMENT 
Burdett Oxygen Co. 
International Oxygen Co. 
FILLER RKODS (Swedish Lreu, 
Air Reduction Sales Co. 
American Brass Co, 
Bierman-Everett Fdy. Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding Ce. 
Davis-Bournonville Co 
Modern Engineering Co. 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co 
yy Steel & Wire Co 
age Stee " 
Genaster Oxy-Acetylene Machine Co. 
Transportation Engineering Corp. 
FILLER RODS (Tobin Bronze) 
Air Reduction Sales Co. 
American Brass Co. 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 
Central Steel & Wire Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co 
International Oxygen Co. : 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Page Steel & Wire Co. 
Buperior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
United States Welding Co. 
FILLER RODS (Vanadium Steel) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett dy. Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Universal Oxygen Co. 
Wm, Cramp & Sons 
Davis-Bournonville Co 
{nternational Oxygen Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Purox Co. 
Oxweid Acetylene Co. 
Reid-Avery Co. 
Torchweld Equipment Co. 
4uperior Oxy-Acetylene Machine Ce 
United States Welding Co. 


FIREPROOF PLASTIC 
National Carbon Co. 
U. 8S. Welding Co. 


FLUE WELDERS (Electric) 
General Electric Co. 


FLUXES 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Mutual Auto Spec., Inc. 
Purox Co. 
Welding Metals Mfg. Co. 


FURNACES (Annealing) 
Buffalo Dental Mf«. Co. 
General Electric Co. 


GAS BURNERS (Preheating) 
Air Reduction Sales Co. 
Davis-Bournonville Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Co. 


GATIGES 
U. 8S. Gauge Co. 


GENERATORS (Oxygen or Hydrogen) 
Burdett Oxygen Co. 
International Oxygen Co. 
GLOVES (Welders Asbestes) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co 
Electric Arc Cutting & Welding Co. 
{International Oxygen Co. 
Imperial Brass Mfg. Co. 


Purox Co. 
Torchweld Equipment Co. 
Welding Metals Mfg. Co. 


GOGGLES 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Chicago Eye Shield Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp. 
Welding Metals Mfg. Co. 


GRINDERS, PORTABLE ELECTRIC 
N. A. Strand Co. 


Transportation Engineering Corp. 
Wodack Electrical Tool Cerporation. 
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HARDENING FURNACES 
Buffalo Dentai Mfg. Co. 
General Blectric Co. 


HOSE (Oxygen and Acetytene’ 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

Burdett Oxygen Co. 
Buffalo Denta!l Mfg. Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co 
International Oxygen Co. 
Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Purox Co. 

superior Oxv-Acetylene Machine Ce 
Torchweld Equipment Co. 
United States Welding Co 


HOSE UNIONS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Davia Rournonville Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 


HYDROGEN 

Burdett Oxygen Co. 

Gas Products Association 
International Oxygen Co. 


G@YDROGEN PLANTS 
Burdett Oxygen Co. 
International Oxygen Co. 


KEROSENE PREHEATING TORCHES 
Air Reduction Sales Co. 
Bastian-Blessing Co, 

Carbic Mfg. Co. 

Davis-Bournonville Co. 

The imperiai Brass Mfg. Co. 
Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Oxweld Acetylene Lo. 

Purox Co. 

Superior Oxy-Acetvlene Machine Co. 
Welding Metals Mfg. Co. 


NEEDLE VALVES 
Air Reduction Sales Co. 
Bastian-Blessing Co, 
Burdett Oxygen Co. 
The Bastiar-Blessing Co. 
Buffalo Dental Mfg Co. 
Davis-Bournonville Co. 
Harris Calorific Co. 
‘The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co, 
Alexander Milburn Co. 
Purox Co. 
superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
Welding Metals Mfg. Co. 


NITROGEN 
Air Reduction Sales Co. 
Smith Heylandt Co. 
Linde Air Products Co. 
OIL BURNERS (Preheating) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Co 
OXY-ACETYLENE CUTTING MACHINES 
Davis-Bournonville Co. 
Air Reduction Sales Co. 
OXYGEN (Compressed in Cylinders) 
Air Keduction Sales Co. 
Burdett Oxygen Co. 
Gas Products Ass’n. 
International Oxygen Co. 
The Linde Air Products Co. 
Purox Co. 


OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 


Burdett Oxygen Co. 

Gas Products Assn. 

International Oxygen Co. 

Universal Oxygen Co. 
OXYGEN PLANTS (Liquefaction) 

M. Keith Dunham 


PREHEATING FURNACES 


Buffalo Dental Mfg. Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co. , 
Superior Oxy-Acetylene Machine Ce. 


PRESSURE GAUGES 


Air Reduction Sales Co. 
Bastian & Blessing Co. 
Burdett Oxygen Co. 

Carbic Mfg. Co. 
Davis-Bournonvilie Co. 
Harris Calorific Co. 
International Uxyger Co. 
The Imperial Brass Mfg. Co 
Alexander Milburn Co. 

a Co. 


Oxweld Acetylene Co. 

superior Oxy-Acetyiene Machine Ce 
. 8. Gauge Co. 

Torchweld Equipment Co. 





United States Welding Co. 
Welding Metals Mfg. Co. 
Reamers Portable Blectric 
REGULATING VALVES (Acetylene 

Air Reduction Saies Co. 

The Rastian-Blessing Co. 

Burdett Oxygen Co. 

Carbic Mfg. Co. 

Davis-Bournonville Co. 

Harris Calorific Co. 

International Oxygen Co. 

The Imperial Rrass Mfg. Co 

K-G Welding & Cutting Co. 

Alexander Milburn Co. 

Moéern Engineering Co. 

Oxweld Acetylene Co. 

} Aen! Ly ® 

uperior Oxyv-Acetylene Mac . 

Torchweld Equipment Co. _* 

United States Welding Co. 

Welding Metals Mfg. Co. 
REAMERS, PORTABLE ELECTRI( 

N. A. Strand & Co. 

Wodack Electric Tool Corporatior 
BUFFERS, PORTABLE ECT 

N. A. Strand & (Co. = a 
Wodack Electric Tool Corporation 


REGULATING VALVES 
‘Ne Kastian-Biessing  auaeateeae 
Rurdett Oxygen Co. 
Harris Calorific Co. 
International Oxygen Co. 
The Imperial! Brass Mfg. Co 
Alexander Milburn Co. 
Modern Engineering Co. 
K-G Welding & Cutting Co. 
Awe A age 
uperior xy-Acetylene Mach Cc 
Torchweld Equipment Co. - 
REGULATING VALVES (Oxygen) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
Alexander Milburn Co, 
Oxweld Acetylene Co. 
Purox Co. 
SAND BLAST 
Transportation Engineeriug Corp 


SEAM WELDERS (Electric) 
General Electric Co. 
Gibb Instrument Co. 


SOLDERS 


Liberty Welding Co. 

Welding Metals Mfg. Co. 
TORCHES (Oxy-Acetylene Welding and 

Cutting) 

Air Reduction Sales Co. 

The Bastian-Blessing Co. 

Carbic Mfg. Co. 

Burdett Oxygen Co. 

Davis-Bournonville Co. 

Harris Calorific Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Metals Welding Co. 

Alexander Milburn Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Purox Co. 

Superior Oxy-Acetylene Machine Co 

Torchweld Equipment Co. 

United States Welding Co. 

Welding Metals Mfg. Co. 
TORCHES (Oxy-Hydrogen Welding and 

Cutting) 

The Buastian-Blessing Co. 

Burdett Oxygen Co. 

Davis-Bournonville 

International Oxygen Wo. 

The Imperial Brass Mfg. Co 

K-G Welding & Cutting Co. 

Alexander Milburn Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Purox Co. 

Superior Oxy-Acetylens Machine Ce 

Torchweld Equipment Co 

United States Welding Co. 

Welding Metals Mfg. Co. 
TANK CONNECTIONS (Oxygen and Acet: 

lene Adaptors) 

Air Reduction Sales Co. 

Bastian-Blessing Co. 

Davis-Bournonville Co. 

International Oxygen Co. 

Alexander Milburn Co. 

Oxweld Acetylene Co. 

Purox Co. 

Superior Oxy-Acetylene Machine Ce 

The Imperial Brass Mfg. Co. 

Torchweld Equipment Co. 


TORCHES (Gasoline and Kerosene Preheat- 



















ing) 
Air xeduction Sales Co. 
Bastian-Blessing Co. 
Suffaio Denta! Mfg. Co. 
Carbic Mfg. Co 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
dauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
‘xweld Acetylene Co 
Purox Co. 


Superior Oxy-Acetylene Machine Ce 
Tnited Btates Weldive Co 
Westinghouse Blectric & Mfg. Ce 
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UNION CARBIDE 







WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Peoples Gas Building 
Chicago, Ill. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 


Y% in. x 1/12 in. 


UNION CARBIDE SALES 


Carbide and Carbon Building 
30 East 42nd St. 
New York 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting and Cooking Plants, Con- 
tractors’ Torches and Flare Lights, 
and numerous other pieces of 
Acetylene generating apparatus de- 
signed for the use of one of these 
sizes of Carbide. 


COMPANY 


Balfour Building 
California and Sansome Sts., 
San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
WirmeiMGROth << ccvccesses 12 So. 20th st. 
MedIlO.. cccccccceces 16 S. Commerce St. 
Montgomery......... 21 Washington Ave. 
ARIZONA 
PROORIZ..ccccccescccs 42 S. Central Ave. 
ARKANSAS 
ee 109 So. 9th Street 
Little Dace .cbveaaen 1400 EB. 6th St, 
CALIFORNIA 
FROG cdc taht ec ce Sscear ees Go ge 9933 TE st. 
LOS ARBOR. 600006c00s 639 Gibbon Street 
Oakland (See San Francisco). 
GacFAMOMOccccccccccecsess 1617 Third St. 
Gee Beek sce secces Seventh and J Sts. 
San Francisco.......... 351 California St. 
COLORADO 
Denver...... Nineteenth and Wazee Sts. 
CONNECTICUT 
Hartford..cccrcccccccere’ 409 Windsor St. 


DISTRICT OF COLUMBIA 
We. chs oi +.c.k wine 444500'+2 conser 
ean Maryland Ave. and 9th St.. 5S. W. 
FLORIDA 


Jacksonville, 13 Cedar St., P. O. Box 124 
TAMPB..ccccces 1702 Grand Central Ave, 
GEORGIA 
Atianta........ Haynes and Rhodes Sts. 

P. O. Box 1594 
Savannah, Ogeechee Canal and Brough- 
ton St. P. O. Box 78 





ILLINOIS 
Shicago..... 122 So. Michigan Boulevard 
Danville.........+. er vcceeose 611 Oak 8t. 
er 133 W. William 8t. 
ee ee 700 Broadway 
Eldorado 856 So. 4th St. 
HarrieDure@ .cscscceccs 631 No. Webster St. 
Marion..315 8. Granite St., P. O. Box 747 
MMR sa 0:0e.0-1c0icaniee 509 S. First St. 
PURTUs 6 sake cae ade< 100-110 Edmund 8st. 
QUIET. cccccccccecsese 313 Delaware St. 
Springfield.......... 1801 Washington St, 
SUPeRlOP. ccc cs ccsecevs 501 E, Hickory St 
INDIANA 
ie, TC i i 1601 Illinois St. 
PORE FORO: cccteccocsenae 2206 Broadway 
Indianapolis. ...601-637 Kentucky Avenue 
Terre Haute......... 714 North 6th Street 
IOWA 
DAVOREN Rs .  ccawde 52 vee 418 Harrison 8t. 
Des Moines.......... Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa..... 207-9-11 S. Washington St. 
Sioux City..410 Court St., P. O. Box 398 
WH 6a 0 oaeas 1209 East Fourth 8t. 
KANSAS 
eee 1201 N. Broadway 
| Re OF 154 N. Fifth St. 
Wichita....Douglas and Sycamore Aves, 
P. O. Box 961 
KENTUCKY 
DE ne EE eee ee re 
oe eer 306 Broad St. 
Oe Brook and Main Sts. 
Middlesboro....... 1701 Cumberland Ave. 
: EOUEARA 
New Orleans. .......c00. 118 N. Front St. 
Shreveport..615 Market St., P. O. Box 62 
BAERS 
PONTING. Biko eacane asa Exchange St. 
MARYLAND 
ho Ee E. Lombard 8t. 
Cumberland..........s- 18 N. George St. 
P. O. Box 172. 
Cann a0 knees 650000008 406 Main St. 
MASSACHUSETTS 
Indian GUGRESS.. oo cccecevcses Pasco Road 
We itendipdeeid et’ “re 15 Federal St. 


UNION 


6785 Hamilton Ave. 
.-500 Shawmut Ave., ° 
First Nat'l Bank Bide. 
513 Stephenson Aye. 
Iron River.321 Carnegie Ave., y 
"42 E. Division St. 
518 South Water St. 





Saginaw..... 1830-1840 N. 
Sault Ste. Marie 


VeRetbe 00 6600 sabeceanes os Chestnut St. 


Sere eee eeeeeee 


1007-9-11 Jones St. 
Union Sta. P. O. 
NEW JERSEY 

-Front and Division 
Ridgewood Ave. 


“pies sree 83 Prospect Ave, 
1336 Genesee St 
Exchange St. & R. R. Place 


11 
O'Neil St., Near Searles 
Poughkeepsie. Maieighemecisin 
» N. H. & H. R. R. Tracks 


‘NORTH CAROLINA 
05 


eee eee eee eeeees 








CARBIDE iS 


Rass... ccvcceccecs 119 So. Salisbury St. 
WilmingtOn ...-ccceccecsnersorcecces 
Surry St., between “Castle & Queen Sts. 
Wilson... ccccweoses 700 So. Goldsboro St. 
NORTH DAKOTA 
Fargo...... Fifth St. and Second Ave. N. 
OHIO 
Co er Factory and Moore Sts. 
Camtom... cers 618 Mulberry Road, S. E. 
Cincinnatl....cccsccse-seees 67 Plum St. 
Cleveland....... 631 Hanna Bldg. Annex 
ColumDus....cccscsaceess 330 Dublin Ave. 
DOPtOM... ove cccees 104-114 S. Wayne Ave. 
Gallipolis.......see. ..-700 First Avenue 
CAGE. 05k 0 c0ceeesene an 338 East High St. 
Mansfield. — .40 West Third St. 
Steubenville. creeet *"324- 343 am. Seventh St. 
TOONS. ovccvvccosessoecsey 14 8. Erie St. 
Youngstown..... Jones sa, Brittain Ste. 
Zanesville....... ...--Main and 2nd Sts. 
OKLAHOMA 
McAlester. ..... scccscscses 8 N. Main St. 
Oklahoma.......seee- 4 West Park Place 
cy or 1-11 N. Boulder St. 
eames 
Portiand. ....cceresse 5th and Hoyt Sts. 
PENNSYLVANIA 
BORVOl <0 cncscesteusas wee 244 Buffalo St. 
DuBois....Weber Ave. and Franklin 8t. 
Brle. cccccccddicceGobes 1502 Sassafras St. 
Greensburg......+- Clark and George Sts. 
Harrisburg. ...cccccccsces 25 S. Tenth St. 
Johnstown, as St. and B. & O. R.R. 


Philadelphia....2nd St. and Fishers Ave. 

Pittsburgh ....cccccccsccvcccccscees 
.1202 Chamber of Commerce Bide. 

Pottsville..Railroad and Sanderson Sts. 


Scranton........ Penn Ave. and Vine 8t. 
Shamokin.........-. Fifth and Walnut Sts. 
Wilkes-Barre....150 E. Northampton St. 
Williamsport...... Canal and Court Sts. 
SOUTH CAROLINA 
CharlestOn...cccecsccccs 3 N. Liberty St. 
TENNESSEE 
Chattanooga...... asenee 312 Pound Bldg. 
MmORVEINR, 6 .sccecwe 426 West Depot Ave 
Memphis......seeee- 671 No. Main Street 
Nashville.........- 102-104-108 Broadway 
TEXAS 
eo” errr Tre ee 400 S. Paydras St. 
E! Paso, First and Kansas Sts......... 
er ee ee P. O. Box 103 
HIOUSOD... oc cscccctoss 810-20 Live Oak St. 
San Antonio........... 116 S. Medina St. 
WAC. cccccccccse Thirteenth & Mary Sts. 


TAH 
Salt Lake City..108 W. Second South 8t. 
VIRGINIA 


Lynchburg.......... 1324 Commerce St. 
Norfolk....Virginia Ave. & Virginian Ry. 
P. O. Box 556. 
Richmond.......-esecss- 1709 B. Cary St. 

. WEST VIRGINIA 
Biwenela. .cccvcccsdevvses 195 Roanoke 8t. 
Charleston.. Broad St. and K. M. R. R. 
BS «0.0000 Railroad Ave. and First St. 
Fairmont..cccccccsscccccece --Auburn St. 
Huntington...Seventh Ave. & Eighth 8t. 
Morgantown......... 610 University Ave 
Mount Hope......cccccoce P. O. Box 636 
MUllONB.s,. cvccccccecsevcsvecs P. O. Box 115 
Whestte. ..cccee 48rd and McCulloch St. 
WiItMsetOR. «0 +6.e020800088 P. O. Drawer L 

WASHINGTON 
Geass... e625 304 Railroad Ave., South 
Spokane......... beoeneee 162 So. Post st. 

WISCONSIN 

LA CHONG. 206 cece Front and King Sts. S. 
MGGISOR ....6 occas = x . ee st. 
Milwaukee........ _ Jefferson St. 
COSDOP .00ccsas 218-234 Industrial Avenue 


EASILY OBTAINABLE EVERYWHERE 
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Welding Metal 


Is making sounder and tougher welds at a lower cost per 
lineal foot in thousands of welding shops. 


If you have not tried Weldite, it will be worth your while to 
request samples, which will be gladly furnished free of charge 
to shop foremen and any others interested in welding. 


Furnished Copper Coated for Gas Welding 
Bare and Flux Coated for Electric Welding 











Manufactured by 


CHICAGO STEEL & WIRE CO. 


103rd Street & Torrence Avenue, Chicago, Ill. 
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In Every Well Equipped Shop— 
COMMERCIAL 


ACETYLENE 
Sek, © Se evens The welder is at his best when he is provided with the 
a ogi equipment and supplies which are dependable and up-to- 
1236 in. 225 cu. ft. date. Complete equipment in the shop relieves him of a 
12x44 in...... 275 cu. ft. 


lot of extra work and enables him to spend his time mak- 
ing good welds. . 


A supply of COMMERCIAL ACETYLENE is a part 
of every complete shop equipment. You can depend upon 
the purity and uniformity of COMMERCIAL ACETY- 
LENE. It is all fuel and its use makes efficient welding. 


Are you acquainted with our free loan cylinder plan, 
the economical way to buy acetylene? We will be glad to 
explain it in detail. Write to our nearest office and quo- 
tations based on your requirements will be furnished 
promptly. 


COMMERCIAL ACETYLENE SUPPLY CO. 


Main Office: 80 Broadway, New York City 
Railway Exchange Bldg., 80 E. JacKson Blivd., Chicago 


Atlanta, Ga. San Francisco, Calif. Los Angeles, Calif. Blue Island, III. 
q East Deerfield, Mass. Boston, Mass. Bound Brook, N. J. W. Berkeley, Calif. 
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)“RACO” WELDING WIRES 


America’s Standard 


All“ 


Raco” Welding Wires are guaranteed to meet the American Weld- 
ing Society specifications in every particular, 


and in addition are sub- 


ject to rejection from any cause whatsoever. 
The well established policy of THE REID-AVERY CO. to specialize in 


welding wire only insures absolute satisfaction 
Lowest prices consistent with unvarying quality, 


orders, unlimited guarantee. 


RED LABEL (Iron) - - 


BLUE LABEL (Mild Steel) : 
HIGH CARBON, for both Arc and Acetylene 


for Oxy-Acetylene 


customers. 
attention to 


to our 
prompt 


Welding 
Welding 
Welding 


- for Electric 


THE REID-AVERY CO,, Inc. 


21st and Washington Ave., Philadelphia, Pa. 
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Welded Pressure Vessels 


For several years efforts have been made to 
draw up a Code for the Welding of Unfired 
Pressure Vessels. Opinions of the best weld- 
ing experts were not in agreement on many 
essential points. Fundamental scientific knowl- 
edge based on test data was not available. The 
American Bureau of Welding has completed a 
series of tests on some 47 tanks. The program 
involved an expenditure of over $15,000. The 
test data, analysis of same, conclusions and 
recommendations to the Boiler Code Com- 
mittee of the A. S. M. E. has been compiled in 
a report, copies of which are available for dis- 
tribution at $1.50 to members and $5.00 to non- 
members. 


American Welding Society 
33 West 39th Street New York, N. Y. 








Wanamaker Coated Electrodes 


FOR 


ARC WELDING 


Yin ‘ AN 
WANAINWAAKER| 





Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC 
TRODES, also a complete line of welding ac- 
cessories. 


Write for it today. 


Transportation Engineering Corporation 
15 PARK ROW, NEW YORK CITY. 
327 SOUTH LA SALLE ST., CHICAGO, ILL. 

























NONOX SWEDOX 
LEKTROX SWEDOX 
GAS CARBOX 

ARC CARBOX 


VANOX 
NICKOX 
KROMOX 
RAILOX 
CASTOX 


analysis required. 


This service is FREE OF CHARGE. 
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Ohe 
BRITISH ACETYLENE 


and 


WELDING HANDBOOK 





An authoritative Book of Reference relating to 


dustries. Prepared by a committee of the Brit- 
ish Acetylene and Welding Association. 


Contains: 
Historical and Scientific Data Relating to 
Acetylene, Oxygen and Carbide. 

Treatise on the Application of Acetylene. 
Treatise on Oxy-Acetylene Welding and Cut- 
ting. 

Tests on Mild Steel Feed Wire. 

Acetylene Lighting. 

Generator Specifications. 

Facts Regarding British Acetylene and Welding 
Association. 

Statutory and Official Orders, Regulations, 
Transport Conditions, Etc. 


Bound in Cloth 
Price $3.00 


Distributed in the United States and Canada solely by 


The Welding Engineer 
608 S. Dearborn St. Chicago, Ill. 








SHAWINIGAN 
| CARBIDE 


the Acetylene and Oxy-Acetylene Welding In- | 
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BRONZOX 
BRAZOX 


SWEDOX welding wires and rods can be supplied immediately from stock, conforming in all respects to: 


American Welding Society Specifications E No. 1-A; _E No. 1-B; E No. 1-C; G No. 1-A; Folias No. 
1-E and No. 1-G; and many others. We can furnish a welding wire or rod for any purpose and of any 


PUT YOUR WELDING TROUBLES UP TO US Let us prescribe the filler best adapted for your 
requirements. We maintain a research department conducted by experts for the benefit of our customers. 


FLUXES—CASTOX, BRONZOX and ALUMINOX FLUXES when used with the corresponding non- 
ferrous filler rod will keep impurities out of the weld and promote. thorough fusion. 


FREE trial samples of any product will be furnished upon request. A trial of any 
SWEDOX product will convince you of its superiority. Send for these samples NOW. 


cncaco. tt. ritital Steel é \Vjite (ompany 


casi ALU TIL) OO 


Wy 


‘ Leaders in welding 


USE 


the leading carbide- 


t po \ 


ALUMINOX 


SQUARE [J CASTOX 


COATED ELECTRODES 


TOBIN BRONZE 
COPPER ALLOY RODS 


7 


CASTOX-BRONZOX 
ALUMINOX FLUXES. 


DETROIT, MICH. 
Warren &Bellevue Aves. 


G05 "Wore Gas per Pound” 


For home lightin 5 cockiogs 
and ness . aswell’ 
SHAWINIGAN PRODUCTS CORPORATION 


110 WILLIAM ST. OLIVER BLDG. 
W YORK PITT. 
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PAGE-ARMCO 


GAS WELDING RODS anv ELECTRODES 
Page-Armco Gas Welding Rods and Electrodes are a 


recognized standard. The metal is the purest iron 
made commercially, and the elimination of gases and 
slags from the welds is thus assured. 


Page-Armco Gas Welding Rods and Electrodes meet 
all the requirements of the American Welding Society's 
specifications: G-No.!-A for Gas Welding Rods; 
E-No.1-A for Electrodes. 


Yellow tag denotes Gas Welding Rods—ends of rods 
colored yellow. Blue tag denotes Electrodes—ends of 
rods colored blue. 








Page Steel and Wire Co., 
Bridgeport, Connecticut. 


—s. An Associate Company of American Chain Co., Inc. 
District Sales Offices: Chicago, New York, Pittsburgh, San Francisco 
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FACE SHIELDS 


Ideal Face Shields protect the head, chest and neck 
against direct and reflected rays. Easily adjusted and 
removed. Constructed of vulcanized fibre and aluminum, 
assuring durability and lightness. Hinged door allows 
quick inspection of work or interchange of glasses. 


IDEAL WELDING GLOVE 


The Ideal Glove for Electric and Acetylene Welders is 

made from Sheep Skin, which has been Subjected to 

an Asbestos Treatment and which makes it both heat 
resisting and fireproof. 


IDEAL 
WELDING APRON 


The Ideal Apron for Weld- 
ers is made of leather which 
has been especially treated 
to stand the heat, and at 
the same time be very filex- 
ible and durable. 


THE IDEAL FACE 
SHIELD CO. 


468 N. Garfield Ave., 
COLUMBUS, OHIO 


Harris Calorific 
Company 


‘Pioneers— Wholesalers 


CLEVELAND 
OHIO 





Apparatus For Gas Mfgs. 
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TORCHWELD—“A Long Lived Torch, Always Dependable.” 


it makes no difference where Torchweld Equipment is used or under what working conditions, the 
verdict is always the same. It is “Long Lived Equipment, Always Dependable. 












§ om Fal 


Torchweld Welding Torches are made in eight sizes to meet 
every gas welding requirement. 


bby 





Torchweld Non-Flash Cutting Torches are made in two 
styles, i. e., either one or two-piece tip construction to meet 
every operating condition. 


Safety is insured when you use Torchweld Equipment because Safety is built in Torchweld Torches 
with Torchweld Patented Non-Flash Construction. 


Ask for Catalog No. 23 E. 


TORCHWELD EQUIPMENT COMPANY 


224 N. Carpenter St. Chicago, Ill. 


Pim 





Send for 
this FREE book 110 


MANUAL of Volt} 





INSTRUCTION Senne egret 
for 
An A. C. Arc Welder that gives 
one needs results. Portable weighs 195 Ibs. 





No charge—No obligation 


A number of pages have been selected from 
THE WELDING ENCYCLOPEDIA, Third 
Edition, and published separately in the form 
of an instruction manual for welding operators. 
This manual contains lessons, exercises and 
examinations on oxy-acetylene welding and 
electric arc welding. It contains a color chart 
showing the appearance of metal at different 
temperatures, a color chart showing the ap- 
pearance of the oxy-acetylene flame at different 
adjustments and two pages of illustrations 
showing step by step the procedure to be fol- 

















lowed in setting up oxy-acetylene apparatus. Gives machinable welds. 
This little booklet will be found invaluable to Welds Cast Iron and Steel. Price $400.00 
welding instructors, welding foremen, welding Distributors Wanted 
supervisors and welding students. It will be Write for Diseriptive Cireular 
sent free to you upon request. THE 
THE WELDING ENGINEER WELDING METALS MFG. CO. 
608 S. Dearborn St., CHICAGO 4400 Perkias Ave. 122 East Larned St. 











Cleveland, O. Detroit, Mich. 















































THE WELDING ENGINEER 


Cramp’s Welding Rods 


We also furnish Welding Rods of Cast Iron, Copper 
Covered Iron and American Iron for welding steel, 
Vanadium Steel, Nickel Steel, Cast Aluminum, Drawn 
Aluminum, Soft Brass and Phosphor Bronze, also 
Steel Electric Welding Rods both flux covered and 


uncoated. 








Cramp’s Cast Iron Solder 


for repairing Scored Cylinders and Water Jackets, 
etc. Thoroughly tried for several years by our cus- 
tomers and found entirely satisfactory. 


Parsons’ Manganese Bronze 


Rolled Welding Rods—The strongest bronze welding 
rods made for Oxy-Acetylene Welding and High Fire 
Brazing of Malleable Iron, Brass and Bronze. The use 
of Parsons’ Manganese Bronze Filler Rods in brazing 


? e 

Cramp’s Aluminum Solder 
A joint properly made with this solder is stronger 
than the original casting and is preferable to a welded 
joint. 


malleable iron results in the strongest possible weld 
or braze and insures satisfactory work. 





We furnish and will be glad to esti- 
mate on all kinds of brass and bronze 
castings. 








The William Cramp & Sons Ship & Engine Building Co., Philadelphia 




















K-G TORCHES 
REGULATORS 
COMPLETE UNITS 





Clean and Quick Method 


of Brazing 


B. D. M. Co.’s No. 101 Gas Brazing Stand for tool 
rooms or manufacturing purposes, has two powerful 
gas blowpipes which are adjustable in any direction. O. W. Adams & Co., Mamaroneck, N. Y. New England. 


—— . . 2 . Me % a . . Md. 
Che substantial iron frame carries also an air drum Welders Supply Co., 700 McCulloh St., Baltimore, - 
and necessary connections as illustrated. Equally Chastes ©. Bbstght, 1121 Neth Sahlend Ave, Ciesgo, ©: 


K-G WELDING AND CUTTING CO., Inc. 


Home Office and Factory: 556 W. 34th St., New York City 
DISTRIBUTORS & SERVICE STATIONS:— 





: 3 ; W. Evans & Son, Tompkinsville, Staten Island, N. Y. 
effective for a small piece of soldering, or for a 
heavy job of brazing requiring both blowpipes and a 


built-up fire-brick backing. Catalog “B.X.,” to be 
had for the asking, tells all about it. 


Buffalo Dental Mfg. Co. 


Buffalo, N. Y. 











J. i. 
Albany Welding & Boiler Works, 40 Madison Ave., Albany, N 
H. Harrison Kress, 1718 Sansom St., Philadelphia, Pa. 
Gaul, Derr & Shearer Co., 16th & Fairmont Ave., Philadelphia, 
Welding & Supplies Co., 1142 Ontario St. East, Montreal, Que 
Welding & Supplies Co., Toronto, Can. ‘ 
Weldit Acetylene Co., 144 W. Larned St., Detroit, Mich. 

. G. Sprague Co., 870 Amboy Ave., Perth Amboy, N. J. 
W. C. Swift, West Alexandria, Ohio. 
Welders Service Co., Library Rd., Pittsburgh, Pa. 
Passaic Bergen Welding Co., 650 Main Ave. Clifton, N. J. 
Passaic Bergen Welding Co., 356 Fair St., Paterson, N. J. 
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ROEBLING WELDING WIRE 


Conforms to specifications of The American Welding Society. 
Gas Welding Wire—Low Carbon Electrodes—High Carbon Electrodes 





Roebling Welding Wire gives satisfactory service and demon- 
strates its efficiency and reliability. 








EKxacting tests have proven that it possesses those qualities es- 





sential to good welding. 









If you are not using our welding wire, it amply 
consideration. 


merits your 


Roebling copyrighted trade-mark YR stamped on each Electrode 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, NEW JERSEY 


New York Boston Chicago Philadelphia Pittsburgh Cleveland 
Atlanta San Francisco Los Angeles Seattle Portland, Ore 

A 

\ 


of others uv mod Xo Cer 
agnored_- 












IN TERCHANGEABLE 
TANK COUPLINGS 










[CONTINUOUS BRIDGE | 


SEAT CONT®@OLLED 
By DIAPHRAGM 


MULTI-SEAT 
REGULATORS 


Modern Engineering Company 
3411-13 Pine Blvd. St. Louis, U. S. A. 
















Mr. Torch Manufacturer will 
you give us an opportunity to 
convince you at our expense? 
Our prices will surprise you. 


UNIFORM PRESSURE 
SNAPPY DELIVERY 














Superior Oxy-Acetylene Machine Company 
Hamilton, Ohio, U. S. A. 











Manufacturers of 
WELDING AND CUTTING TOKCHES, * REGULATORS AND GAUGES, 
SPECIAL BRASS PARTS, WELDING AND CUTTING OUTFITS, 
CARBON BURNING AND LEAD BURNING OUTFITS, ELECTRIC DRILLS AND GRINDERS 
CAST IRON—STEEL—BRASS AND ALUMINUM RODS, HOSE, FLUXES AND GOGGLES, 
PEER].ESS GENERATORS, as shown, are AUTOMATIC, equipped with the CELE- 
built in four sizes: BRATED SUPERIOR FEED. 
Carbide c. ft. ~~ 
acity ot gas rice ENERA Yu -cu. ft, 
ae Do tt. $100.90 G TES gas for about $1.20 per 100-cu 
15-Ib. 75 cu. . —_ Batteries—Lead Molds—Post Builders—Lead 
ty he a ie 150.00 Pots—Plate Burning Racks—Stencil Letters 
(Allowance on acetylene tanks) and Figures—Trucks—Preheaters, 
These Generators are PORTABLE, can _ be ’ 
moved from one place to another, weighing Write for complete catalog. 
135-lbs. 
—s We repair all makes of Torches, Regulators and Gauges. 
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District 
Sales Offices 
ATLANTA 
BALTIMORE 
BOSTON 
BUFFALO 
CHICAGO 
CLEVELAND 
DALLAS 
DETROIT 
KANSAS CITY 
LOS ANGELES 
MILWAUKEE 
NEW ORLEANS 
NEW YORK 
PHILADELPHIA 
PITTSBURGH 
ST. LOUIS 
SALT LAKECITY 
SAN FRANCISCO 


SEATTLE 


Two sticks stronger than one 


VERY engineer knows that two sticks 
bound together are stronger than one 
of equal dimensions. So, likewise, Linde’s 
115 plants and warehouses can offer a 
more dependable delivery service than 
could one gigantic plant and warehouse. 


Remember this when you sign a contract 
for oxygen. Is it a contract that has back 
of it Linde’s 115 plants and warehouses, 
bound firmly together by a determination 
to give the customer perfect service? 


A Linde contract will also bring you each month 
“Oxy-Acetylene Tips” to help you make your 
oxy-acetylene equipment more useful. 
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General Offices: Carbide & Carbon Bldg. 
30 East 42d Street, New York 
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PROPERTIES OF STEEL IN WELDING' 


Effect of Heat Treatment on Ductility and Toughness—Tensil 
Properties of Deposited Metals—Effect of Different Elements 


By Prof. F. C. Thompson, D., Met., B. Sc. 


T HE making of welded joints is of such importance and so far 
reaching in its effects, that it is essential that extensive studies 
he properties of welded material should be effected. As bear- 
this, if there is one point in connection with the testing 
gineering material which has been proved beyond doubt, it 
; that determinations of tensile strength alone are almost worth- 
ss. Instances in scores may be cited in which materials with 
identical tensile strengths have shown enormously different prop- 
erties in other directions. There is no factor revealed by the 
nsile test which is so little effected by modifications of treat- 
ment as the maximum stress. Yet how rare is it to find any 
ther value given in work on the strength of welds. The diffi- 
ulties of determining say the elastic limit, impact value or even 
ngation are sufficiently obvious, but it is only in so far as in- 
tion of this type is available that the engineer can be ex- 

nected to place reliance in welded joints and to use them in cases 

an under compulsion. 
cases seriously overheated 


welded joint is in most 


an be no doubt. This overheating results both in exces- 


grain growth, and in an acutely angular and brittle structure. 
With regard to the former the following figures will illustrate 
ffect of grain growth in practically pure iron: 
Maximum Stress, 


i Grains True Elastic Limit, 


inear inch, Tons per sq. in. Tons per sq. in. 


70 4.0 21 
170 5.0 22 
360 12 22.9 


will be observed that, although the tensile strength is, to 

tents and purposes, unaffected by the change in grain size, 

e elastic limit, really a far more important factor, is profoundly 

red. In connection with welds made with almost pure iron 
figures are of the utmost importance. 

effect of grain size in steel is of at least equal importance, 

e following figures which refer to a 0.5%C. steel show: 


of Grains Maximum Stress, Reduction of Area 


linear inch. Tons per sq. in. per cent. 


210 +4 20 
222 44.5 22 
522 47 ¢ 35 


\in, the extremely small effect on the tensile strength will be 
true that if all that is required is to determine whether 

ot the weld is half slag, the tensile strength will answer the 
on, but so would also other simpler tests, such as the bend- 
not going too far to ask whether some form of heat treat- 
such as that adopted in the refining of an overheated steel 
not be applied in at any rate a certain number of welds. 
weld is mechanically defective it is clear that no treatment 

e expected to put this right, but assuming that the weld 
en properly made, it is still in an overheated condition, and 
ould be remedied by the treatment. The effect of normaliz- 
the structure of a badly overheated steel is shown in Figs. 
2. All that is required is that the steel should be taken 
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per read before members of the Institution of 
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The 
temperature corresponding to this change for a few different car- 
bon steels is shown in Table I below. 


up to the temperature of the Ac.3 point and cooled in air. 


TABLE I 
Carbon per cent. Temperature °C. 
0.1 siinsies epic aie ininastatine tnuiiSabastaeieegtea 900 
RE eckdideciceaeepiacabcoeeon aaah eclibseaeat pa nscaicondinbbehneis 865 
he eed ei Oe) NOS RS. 825 
0.4 dosaiasaebe ER OE 2 ES 790 
0.6 , <<. iat a ee he 
The effect of such a refining treatment on the ductility and 


toughness is very marked. In cases of welds which may sub- 
sequently be stressed at all heavily, such a procedure wherever 


it may be adopted has much to recommend it. 





Figure 1. 


Overheated Steel X 75 


In this connection it may be pointed out that at times such a 
process is to some extent automatically effected. As the succes- 
sive layers of metal are deposited the heat tends to refine the 
structure of that material already laid down. As a result the 
last material fused possesses the overheated structure in a very 
obvious manner, while the earlier metal has a structure which is 
more normal. Any modification of practice which can be adopted 
to increase this refining of the earlier layers will tend to improve 
the properties of the final weld. 

With regard to the mechanical soundness of a weld, attention 
may be drawn to a method which has been adopted in America 
for somewhat similar investigations. The principle of the method 
is that if an identical cyclical magnetic flux passes through two 
specimens of identical material so that the direction in one is 
reversed in the other it will exert no effect on a galvanometer. If, 
however, the two samples are not the same, one being sound and 
the other say defective, then the needle will be deflected. This 
method has actually been used in America to detect flaws in rails 
and rifle barrels. It has been suggested that it might be used to 
detect failure of the internal strands in colliery ropes and is in 
use On an experimental scale in this country to detect unsound 
Wire at an early stage in the manufacture. 

A research of real interest on arc welding was carried out by 
the Bureau of Standards, in America.* Among the questions in- 
vestigated was that of the real tensile properties of the deposited 


*Rurew of Standards, Tech. Paper, 179. 
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metal, and the average of some 54 tests is shown below. The 


metal was built up into masses sufficiently big for the actual 
preparation of a standard test-piece. 


Limit of Proportionality, tons per sq. in.................... 11 
Yield Point, tons per sq. im--.....00.220.20--....--. ; 15 
Maximum Stress, tons per sq. im..............00...ccccecee---eee 21 
Elongation per cent on 2 ims......0........... a ees: 8.5 
Reduction of Area, per cent. ears: Uae ee. on ee 
ae, 
Scleroscope Hardness . TEES enon ae inal 


These figures are taken from test-pieces which have been pre- 


pared with the successively deposited portions orientated longi- 


tudinally. 


When, however, the test-piece is cut with the “fibre” 


lying transverse to the direction of the stress, a condition of affairs 




























































































































































Figure 2. Normalized Steel X 100 


which will often be met with in practice, the results are less sat- 


isfactory. 


Elongation, per cent on 2 ins.............. chee eas oa 5 
Reduction of Area, per cent.......................... ee 6 


Yield Point, tons per sq. im.................. 


It is only in the light of such figures as these that a just ap- 


The mean of the tests recorded are: 





Maximum Stress, tons per sq. in.... i eoaseua 






preciation of the properties of even a good weld can be attained. 
These figures could be appreciably improved by heat-treatment. 

The Bureau of Standards’ results are also of interest in that 
they show that there is no appreciable difference, either in com- 
position or in properties, of metal deposited from coated and un- 
coated electrodes. Further, the variation of the current bétween 
110 and 300 amperes produced no alteration of importance on the 
properties of the deposited material. 

With regard to the composition of steels for welding, it is not 
easy to dogmatize. For instance, it is well known in other metals 
than iron that the presence of gases exerts a very marked in- 
fluence on the weld ability of the material. As an illustration, 
this fact is put to use by the dentist in the gold filling of teeth. 
Two types of gold are used for this purpose. The first is what 
is called “cohesive” gold, and is very pure. Under the pressure 
applied in packing, the material will weld even at the temperature 
of the mouth. The other type, or the “non-cohesive” gold, is so 
treated that it will not weld. The essential feature of the latter 
appears to lie in the fact that it contains abundant amounts of 
gas, nitrogen and hydrogen, derived from the decomposition of 
ammonia at high temperatures. These gases entirely prevent the 
metal from welding under conditions such that the gas-free gold 
would weld readily. 

This is a very simple example of the effect of gases in so far 
as they affect the weldability of a metal, and he would be a brave 
man who denied a similar effect in iron or steel. At the same 
time nothing of a really definite nature is known. There is the 
feeling among experienced men that two samples of steel of the 


same ordinary analysis will not weld equally readily, and since 
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there are many aspects of the chemical compositio: 
which are not revealed by the ordinary “complete” a 
may well be true. At the same time there are ma: 
in which the treatment and not the material is at fa 
illustration of this fact, a case which came to the aut 
tion recently, may be of interest: 

Steel wires of essentially identical composition 
from two different makers. While one sample was < 
well, the other was stated to be bad. The analysis 
explanation for this, and gases and other recondite 
drawn in to explain the difference. A microscopic e» 
however, at once provided an explanation. The struct 
good and bad welds are shown in Figs. 3 and 4. It 
that while the good steel had given a typical good wel 
one had been seriously carburized in the treatment, wit 
sult that the endeavor was being made to weld one pi 
high carbon steel to another. Clearly the welding oper 
not the steel itself, was the cause of the trouble 

It would appear from general principles that that st 
weld most readily in which the crystals, given a 
would grow the quickest. In this connection the result 
work done recently on the grain growth in iron and ste 
ferent carbon and manganese contents is of interest 

The steels were heated for 1 hour to 800° C., a te 
which, although far below what is often attained i: 
still bring out the different rates of grain growth. [1 
series only the carbon content showed any appreciab! 
tion, while in the second this was constant at about 0.4 
and the manganese varied. After the treatment th« 
grains per square millimeter was very carefully cout 


(A) CarRpon SERIES 
Carbon per cent. Number of 
nn es ccna Camas 272 
O37 .... siadeouina 2 Pe ceeneands 80 
0.58 . Sicianieaiiaaipeieoniniiiag cseeneabenaliest ; 1,200 





(B) MANGANESE SERIES 


Manganese per cent. Number of | 
_ eee : ciendeevemiaauen <aatmemauides aside 802 


In each case it will be noted that the rate of grain g 
comes smaller and the crystals finer as both the carbo 





Figure 3. Good Weld X 75 


manganese rise. It would appear to be probable, there! 
welding becomes progressively difficult as the content 

element is raised. It is known that this is the case wit 
and the feeling that manganese also hinders welding wou! 
to find some justification. 

It has been shown, however, many times, that during 
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velding the oxidation which takes place reduces not only the 
carbon in the electrode material but also other elements, such as 
gilicon, and in particular from the present point of view, the man- 
ganese. The following analyses are taken from data contained 
Iudee’s “Aircraft and Automobile Materials.” 
Cc. Si. Mang. S. ig 
percent. percent. percent. percent. per cent. 
Electrod a 0.11 0.35 0.03 0.015 
\etal deposited in 
 eebl —-.ncalsoemics 0.03 0.02 0.04 0.03 0.020 
It will be clear that more or less acrimonious discussions as to 


the acceptability of steel containing slight variations of carbon, 


Figure 4, Bad Weld X 75 


or manganese for electrode material, are totally unneces- 


sary. Over wide ranges of composition of electrodes, the com- 


ition of the weld material itself is the same. 


This reduction of manganese is of fundamental importance from 
nother point of view. It is known that in an ordinary steel 


the sulphur is present as manganese sulphide, while in an abso- 


¢ 


lutely pure iron-carbon alloy any sulphur present would occur as 
on sulphide. The effect of sulphur is almost invariably detri- 
mental to the steel, but this is specially the case where it is 


esent as ferrous sulphide. Arnold has demonstrated this ex- 


eedingly clearly. An iron alloy without manganese containing 


ut 1 per cent of sulphur, as iron sulphide, of course, when 


tested in tension gave the following result: 
Yield Point, tons per Sq. in...............-.-..----0-000--+ seneeeBed 
Maximum Stress, tons per sq. in................ ae 
Elongation per cCemt...............0.---0------ceeeees 0 
Reduction of Area..............- sate ae Oa 0 
Bend Angle ....... AE Pe 0 
he sulphur in this form is highly dangerous there can thus be 


doubt. This, of course, was a freak material, but iron sulphide 


ever 


very small amounts exerts a most pernicious effect. 
In the presence of manganese the effect, though still bad, is 


less serious as the following tensile tests show. The com- 


OSitior? 
t tiie 


s of the steels used were: 


Carbon, per cent. Manganese, per cent. Sulphur, per cent. 


0.46 1.07 0.55 
0.47 ° 1.04 0.02 
Th} bd . ° 
_i tensile tests of the two materials were those shown in 
lable IT. 
TABLE II 
Low Sulphur. High Sulphur. 
Yield Point, tons per sq. in..............41 21 
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Maximum Stress, tons per sq. in....52 39 
Elongation per cent..........................25 17 
Reduction of Area, per cent.............. 50 24 


Now although the ill effect of the sulphur is clear, it is equally 
clear that the one per cent of manganese present has rendered 
it far less harmful than it would have been in the absence of that 
element. 


Now the point to which attention must be drawn is, that, since 
the material actually deposited in the weld is almost manganese 
free, the effect of sulphur will be at its worst. The sulphur 
present will be as iron sulphide, and its embrittling influence will 
be appreciable. The sulphur present in the electrode is not re- 
duced by fusion, and if anything tends to increase, and the ad- 
visability of using low sulphur material becomes apparent. At 
the best the sulphide acts as slag and breaks the metallic con- 
tinuity of the weld. 


In gas welding the sulphur question again arises, though from 
a rather different point of view. Molten iron or even solid iron 
at high temperatures absorbs sulphur from sulphurous gases with 
extreme avidity. It is, therefore, in the highest degree essential 
that the gases which come in contact with the hot metal should 
be as nearly sulphur free as possible. 

A similar absorption of phosphorus from gases containing com- 
pounds of this element occurs, and their removal is as necessary 
as is that of sulphur. 


The effect of phosphorus on a medium carbon has been ex- 
amined by Stead. The effect of this element becomes greater as 
the carbon content of the material is increased, and concerning 
its evil influence there can be no doubt. High phosphorus steel 
is “wicked,” prone to result in sudden failure and liable to exces- 
sive grain growth. There is little if any evidence that this ele- 
ment affects the facility with which the weld may be made but 
it appears equally certain that the properties of the finished weld 
will suffer appreciably if the phosphorus content is high. 





Figure 5. Nitride Needles in Armco Iron X 600 


Phosphorus, per cent. 


0.04 0.30 0.50 
Yield Point, tons per sq! in...... . 20.4 25.4 32.0 
Maximum Stress, tons per sq. in......33.1 39.9 44.2 
Elongation per cent on 2 ins............ 23 23 20 
Reduction of Area, per cent............ 52 45 45 
Wohler Test (thousands of revs.).. 61.1 167.7 651.5 
Arnold Test .......... ssa acucuaseedene 271 200 100 
Slow Bend ........ —s tone 605 446 150 
net “Tee Hi: Tt: inde 58 7 1 


It will be seen that the high phosphorus material has a much 
higher tensils strength with a very fair ductility, but in face of 


the impact tests no sane person would ever allow such a steel to 
pass 


into service. The two latter cases are abnormal but they 
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illustrate well what may be expected where phosphorus absorp- 
tion of a weld is great. 

A point not without importance with the composition of the 
weld material is the question of the nitrogen which is absorbed 
during the fusion. 


Starting with a steel containing a trace only of that element, the 
nitrogen content of the weld has been shown by the Bureau of 
Standards to average about 0.12 per cent, a high important quan- 
tity. The nitrogen thus introduced forms a chemical compound 
with the iron, and this is seen in the microstructive as long, thin 
plates or needles (Fig. 5.) This material is exceedingly brittle and 
very hard, and it will thus act as a series of stiffening barriers 
when the metal tries to flow under stress. The result then is that 
the metal is rendered less ductile and prone to fracture under low 
loads with very little elongation and under shock to fail with seri- 
ous readiness. 

The nitrogenisation would appear to be due either to the for- 
mation of ammonia, with the moisture present in the air, etc., un- 
der the influence of the arc, which gas is known to nitrogenise iron 
with the formation of FesN:, or to the formation of some specially 
active form of nitrogen which reacts directly with the metal. The 
amount of nitrogen absorbed by the metal increases slightly as the 
current employed is raised. 

Another aspect of welding which is of importance though it has 
never apparently received very adequate attention is that of the in- 
ternal stresses which are set up. There can be no doubt that a 
fusion weld is stressed at times somewhat severely. Annealing, es- 
pecially of the type mentioned early in this Paper, causes the en- 
tire dissipation of such stresses and can have therefore nothing but 
beneficial results. 

There is an analogous case which may be referred to, in the 
“burning” of defective non-ferrous castings, a process obviously 
allied to fusion welding. The stresses set up in this case have 
been actually measured, and the manner in which this was done 
was as follows: 

A stiff rectangular yoke of a material of which the modulus of 
rigidity was known was prepared and the metal for the burned in 
portion run in. The length of the yoke was then very accurately 
measured, after which the fused portion was cut through with a 
sharp saw. If this “burn” has been stressed, the length of the 
yoke will alter on the relief, and from that change of length, 
knowing the other dimensions, the actual stress to which the metal 
was subject is easily obtained. The case actually investigated was 
The stress obtained in the test was 
9,600 Ibs. per sq. in., a figure which corresponds with the elastic 
limit. By calculation it may be shown that the stress which was 
to be expected was no less than 36,000 Ibs. per sq. in. The dif- 
ference is the result of the stress exceeding the elastic limit and 
so inducing permanent set. The effect is the same as if the metal 
The 
serious effect of such stresses on a metal inclined to be brittle needs 
no further stressing. Now in fusion welding there can be no 
doubt that a°similar state of affairs holds and that each such 
weld is internally stressed to an appreciable amount. 

The hammering of a weld, if done properly, is a practice which 
is beneficial. 


that for manganese bronze. 


had been subjected in tension to a load of 16 tons per sq. in. 


If the temperature is high enough it performs a 
function not unlike that of forging, and results in the improve- 
ment which is seen when a cast metal is worked. The type of 
change which takes place may be realized from the following fig- 
ures for tensile tests on a steel of the following composition : 


= Re ae nr rEe 0.37 

EE TEES ATED ERO ET 0.05 

S| ECE ae eRe 0.6 

Sulphur per cent... 0.05 

Sear MERE eror a 0.05 

As Cast Forged 

Ae EE SOND WET SO: BB. ssn certs rrr 14 26 
Maximum stress tons per Sq. iM........2.222.-..-- 27 35 
EL ere e me Soceer one vs nena 11 28 
Reduction of Area per cent............22....-...-.ce00e 13 47 


Simple hammering may not give the full impro, 
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shown, but the change will be in the same directior 
When the temperature has fallen, however, a . 
affairs obtains which may render the hammering ex 


dangerous 


. It is well known that at a temperature 


a red heat, iron and steel enters a range in which 
ness is much increased, and in which the impact 


ductility are reduced. 


Working the material 


perature zone readily leads to the formation of cra 


following 


figures show the effect of this temperatu 


impact value, a measurement which affords the b« 
toughness, which we may here consider as the reve: 


tleness. 
values of 


Carbon 


This effect is spoken of as “blue-brittlen 
this impact value for an overheated dead-: 


of the composition shown are collected in Table |] 
COMPOSITION PER CENT 
Silicon Manganese Sulphur Phosp 
0.02 0.38 0.10 


0.13 


Temperature of Test C. 


1 
2 


4 


Table III 

Izod Impact Valu 
15 rome 2 
00 Frc »4 
00 we a1 
00 anid } 
00 = . 


500 


~0 


50 


600 


6 


50 = } 
00 ols s 


S00 ame ‘ 


The dé 


anger of hammering at the blue-brittk 


leading to the production of hair cracks will b: 
figures quoted which are due to Greaves.* 


Campb 


Steel,” s 


ell in his “Manufacture and Propertic 


ummarizes the effect of different eleme 


welding properties of iron thus: “Sulphur” is “notor 


of the w 
mangane 


reduce its welding power. 
aids welding. 


rorst enemies of welding.” “With the 
se in small proportion, the usual impuriti 
A small content of 
The explanation of this fact is pr 


» 


” 


be ascribed to its influence on the sulphur which 


been 


*Journe 


Many 
gas. 
the gas. 


of 


thus, wat 


dealt with. 


il, Iron and Steel Inst. Carnegie Mem. 192 


GAS ABSORPTION BY LIQUIDS 
liquids have a capacity for absorbing a certa 
The quantity thus absorbed varies with the | 
Many gases, for example, are readily absorbe: 
er will absorb its own volume of carbonic-aci 


two times its volume of chlorine, and 430 times its 


ammonia. 
of its volume of oxygen. 


of liquid 


Water will not, however, absorb more than 
The weight of gas that a gi\ 


will absorb is proportionate to the pressure, ! 


volume of a given mass of gas is proportionately les 


pressure 
will abs« 
pressure. 
at atmos 
gas and 


increases, the volume which a given amount 
orb at a certain temperature is constant, what 
Water absorbs its own volume of carbon 
pheric pressure. If the pressure is doubled 
water, the latter will still absorb its own 


gas under the higher pressure, but, in that case, the 


the gas 


is doubled and, consequently, double the weig 


gas is dissolved. The quantity of gas absorbed increas 


temperat 


ure is lowered. One of the most important ist 


the absorption of gases by liquids is met with in the abs 
acetylene by acetone; the latter liquid absorbs, at 60 4 


and 180 
lene gas 


store and transport acetylene gas in steel containers 


pounds pressure per square inch, 300 volumes 


_ This property of acetone makes it possibl 
M 
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METALLIC ARC WELDING 


Weld Should Stand Contracting Strains of Base—Proper Design Elimin- 
ates Weak Point—Study of Capabilities and Limitations Means Progress 


By C. J. Holslag* 


HIS subject is so important a factor in the designing of 
‘ weld that it is thought necessary to devote specific 
Shall a weld be made to absorb all the 
stresses of warpage and bending, or shall it be deliberately 

ide to pass these on to the rolled or forged parent metal? 


Let it be remembered that an electric arc weld is a casting 


attention to it. 


ind, fortunately, a good casting. By means of im- 


ved methods the weld may even be refined to the point of 


very 


exhibiting the physical and chemical characteristics of the best 
electric considered the 
est. Nevertheless, except in some special cases, it seems 


grade of steel castings, which are 
fairly obvious that the weld deposit should not attempt to 
mpete in strength with the rolled plate. This plate originally 
casting, has been worked and rolled to a point where it has 
taken on properties which a plain casting cannot possess. 
There is a fable concerning a dog that passed himself off 
as a wolf very successfully until he attempted to run with the 
wolf pack. So an electric arc weld casting is excellent as such, 
but cannot be classed with castings which have been rolled 
nd worked. 


stamped or pressed steel member. 


The same observation applies to any forged, 


In spite of this, the process of arc welding affords a superior 
eans of joining rolled plates or structural forms. In weld- 
¢ steel or iron castings, it seems apparent at once that the 
rincipal result desired is the production of a stiff, solid joint, 
d that the weld shall possess those properties of elongation 
nd ductility found in a good casting. Under these condi- 
tions all parts of the weld should be capable of withstanding 
he contracting strains of the base metal. Although, in arc 
velding, these strains are usually very small, they may some- 
nes be sufficient to produce a faulty weld. This is especially 
when the weld is made “cold.” ‘ 

the 


no apprehension as to the presence of locked-up strains 


However, if weld cools without cracking, there need 


erein. As a matter of fact, the act of stretching steel be- 
nd its elastic limit not beyond its ultimate 


strength) actually results in an improvement in its physical 
If this is so, then the 
stretching of a weld beyond its elastic limit produces. beneficial 


(although 
operties of ductility and elongation. 


etlects in the weld itself, so that no matter how much the weld 
is Strained, if it cools without breaking it may be relied upon. 
st welds that crack do so during welding, or directly after, 
le the piece is cooling. The reason for this is usually that 
ross section of sufficient strength to withstand the strains 


ling has not been provided. This brings us directly to 


point to be emphasized, namely, that all electric arc welds 
ld contain an adequate cross section and adequate stiff- 


s 


to be able to transfer all the strains which occur after 


ng to the parent metal, which, supposedly, is better able 
ithstand these strains. 

though stretched steel is improved by moderate working, 
nued or intermittent stresses applied beyond the elastic 
Be- 


of the fatigue tendencies of arc-welded steel, which are 


will cause fatigue and complete loss of strength. 
y greater than those of worked metal, no live loads ex- 


ef Engineer, Electric Arc Cutting & Welding Co. 
+e mean by live load in this article loads under alternating 
The live load 


ui g construction are considered dead load for welding pur- 


such as revolving members. members in 














ceeding the elastic limit of the weld should be applied to it. 

No riveted joint is designed to bend, and even the strongest 
of these joints—the double-butt strap—is certainly not capable 
of absorbing any of the bending ‘strains within itself. This 
type of riveted considered satisfactory for 
every use to which riveting is put; it would seem then, that 
the same type of rigid construction would be entirely feasible 
in a weld. If this is so, the costly and unproductive research 
for a rubber-like welding material is scarcely justified. 


construction is 


However, let us suppose that such a material were available; 
an ideal material that would contain all the physical properties 
of the best forged steel. Even with the use of this wonderful 
metal, the cross section of a weld should be made as large as 
possible. Elongation and deformation in a weld should al- 
ways be avoided, because the most perfect weld is apt to 
contain minute flaws. To preserve a consistent degree of 


weld, it is best to divert all strains as 
widely as possible, and not to allow them to be focused in 


the 


excellence in every 


weld. All castings are subject to the presence of blow 
holes, gas pockets and many other imperfections and should 
be treated accordingly. A steel casting may contain a jet 
hole as big as a football and yet pass inspection; faults like 
these do not materially reduce the factor of safety. A poor 
weld casting is actually often better than a good poured cast- 
ing. 

Sometimes in live-load** welding an increase in cross section 
is not permissible in the member. [a this case an extra strong 
steel weld should be used, or some mechanical means should 
the metal outside the 
Like any steel casting, the weld may possibly contain 
internal flaws, 


be devised to conduct the stresses to 
weld. 
and the chances are that these will occur at or 
near the boundary between the welded and parent metal, un- 
less both are of the same material. This condition is likely 
to result in the presence of a weak spot, under severe con- 
tinuous or This weak point may’ be 


alternating stresses. 


eliminated by so designing the weld that the stresses 
will be delivered into the parent metal. In opera- 
tions upon cast iron the steel arc weld is a_ bet- 
ter joining medium than the base metal; hence a weld 


of this type may be made to possess the capacity of absorbing 
all the cooling strains, and thereafter to hold the casting in 
a link the 


In cast steel welding all the physical proper- 


iis previous rigid state through stronger than 


original metal. 
ties of the parent metal are easily duplicated and a practically 
homogeneous result assured. . 

In conclusion, we may assume that under advantageous con- 


dition a weld made with average care will withstand usual 


stresses with a strength about equal to that of mild rolled 
steel. Nevertheless, it is best to remember that a weld is a 
casting and always will be a casting, unless some method of 
forging is used. More progress may be made in the art of 
welding if its basic capabilities and limitations are frankly 


taken in account 


S. A, 
the General Electric Company, has been appointed manager of 
office of that Mr. 


employed in the Spokane office for 12 years, has been appointed 


Gates, for 14 years in charge of the Spokane offce of 


the Los Angeles company. Sernhard Olsen, 


successor to Mr. Gates as manager of that branch. 





VARIETY: OF 


Largest Industrial Firms on Pacific Coast Use 
Torch in Many Different and Profitable Ways 






TORCH USES 





By C. W. Geiger 


ess TICALLY all of the large industries along the Pacific 
Coast use oxy-acetylene welding on quite an extensive scale, 
and many of the jobs which they find for welding and cutting 
torches are so unusual that a description of the work done in 


some of these plants may serve to suggest new uses to other 
firms. 
Lower Market Street in San Francisco having sunk in some 


places twenty-four inches below the official grade during the past 





point below the hydrant branch leading from the mai: 
hydrant so that the branch could be unbolted from the m: 
and the lead burned out of the joints. Acetylene and 
torches were used for the purpose of burning out the lead 
arrangement used here was to attach a long pipe to the h: 
ing from the torch which was placed on the pavement 
excavation. A burner was attached to the other end of t! 


pipe and the operator burned out the lead from the 








Horses Used to Raise Hydrants 


fifteen years, it has been necessary to raise the street paving, street 
This 
gradual settling of the ground in this region was due to the fact 
The sink- 
ing is not confined to the street alone, but includes buildings and 
Since this land was reclaimed, there has 
been a great deal of heavy construction and a constant increase 
in heavy traffic. 


car tracks, high pressure hydrants, curbs and sidewalks. 
that originally it was reclaimed by filling in the bay. 
land in the vicinity. 

The Engineering Department of the Market Street Railway 
is raising the two Municipal Street car tracks and the two Mar- 


ket Street railway tracks. The Board of Public Works is raising 
the street pavement, sidewalks and curbs, and the San Francisco 





fire department is raising the high pressure hydrants. The rais- 
ing of the hydrants made it necessary to remove the individual 
shut-off rod from the hydrant body for the purpose of welding 
on an extension. This work was done at the Corporation Shops, 
operated by the fire department. 

The first step in raising the hydrant was to remove the top, 
and pump the water out with a small pump. The hydrant was 
then unbolted at the base and hoisted by the means of a special 
wooden horse, 9 ft. in length and 8 ft. high, which carried a chain 
hoist on a trolley. After the hydrant was raised, the pavement 
was removed over the area extending from the hydrant to the 
main line gate in the street. Excavations were then made to a 


Melting Out 






Serap Serting Dock, Where Thousands of Dollars Are Saved to the Railroad 
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— 





the Lead Loading the Welding Outfit for a Hurry 
‘a 


standing or sitting on the edge of the excavation. The b: 
was then raised from the ditch and new fittings were install 
to bring it up to the proper grade. 

All welding of the street car tracks on this work was donk 
portable welding equipments. In the raising of the street 
tracks, the Market Street Railway Company removed the 
rails and designed new ones especially rolled for the new install 
Track work was carried on at night because the headw 
between street cars is only about twelve seconds during the 
hours, which is too short to allow any considerable work. Betws 
the hours of 11:45 P. M. and 5:45 A. M., all 
are kept off two of the four tracks. 


tion. 


passenger 


sy using a permanent ct! 





over, it was possible to turn back all in-bound cars and k 
part of the way open for continuous work. Portable welding 
fits are kept mounted on hand trucks so that they are readily t: 
ported by means of Ford trucks from one location to anothe: 
Modern railroad efficiency methods are well exemplified 1 
way the Southern Pacific Railroad Company economizes b 
ting additional use out of materials which have been disca' 
as worn out and useless. This company would have had t 
nearly a million dollars from its treasury to purchase the 
terial reclaimed in a single year at the price of new mat 
When reclaimed it was good, usable material fit for an 
This does not include the material which 














period of service. 
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s¢ n for the purpose of being repaired and returned to service, 
uch as air brake material, valves, pumps, remounted hose, axles, 
ls, injectors, etc. 





The big saving of material which other- 
wise would have been wasted is not a reflection on any depart- 





ment, but a credit to all of them because various departments 
assisted, in searching out material and turning it in. A great deal 
is reclaimed at its source, and there is no data to show values 
in these cases. 

Much of the reclamation saving is accomplished through the 
use of the welding and cutting torch. The mechanical depart- 
ment is reclaiming and returning immediately to service many 
items which formerly when worn or broken had to be replaced 
by drawing from new store stock. for such items 
reclaimed now by welding are piston heads, worn collars on car 


Examples 


and tender axles, flanges on driver wheels, chafing irons, foundry 
flasks and cracked cylinders. 














Pound Frog with Welded Point Ready for Service. 
Shows Trucks Delivering Flues to the Shop 


Ninety Insert 


The maintenance of way department is building up track cross- 
ings and frogs while in the track; greatly extending the service 
of these units and saving the expense of making changes in the 
installations. 

The articles reclaimed at the repair shops cover a wide range. 
Much of the material received is made over in an entirely differ- 


ent form, and even the machinery used in the reclamation work 


has itself been reclaimed. The items handled vary from tin drink- 


ing cups to bolts, brake beams, car and locomotive couplers, truck 


and body bolsters, rail joints, switch points, frogs and _ rails. 


Supply trains pick up all such material on the line each month 
It is gathered all along the right of way, brought in and sorted 
at the central scrap docks at Los Angeles, West Oakland, Sacra- 
mento and Portland. The officials know that everything which 
has been discarded may still have some usefulness, so nothing is 


Ove rlooked. 
of scrap of all kinds) are usually 


The men working at the scrap docks (great piles 
men who have been with the 
They 


reclaiming when the material 


‘company for a long time and are experts in every line. 
know just what the department is 
found can be reclaimed, and the nature of each article they find. 
Much scrap metal is sold, and to get the best price, it is sorted 
very carefully. So the men at the scrap docks have to know 
when they are dealing with wrought or malleable iron, cast iron, 


rolled, 


Southern 


forged or hammered steel, structural steel, etc. 


Pacific men have responded very heartily in this 


re 


lamation work, and it is now hard to find scrap of any nature 


n the right-of-way between fences. There are large savings 
made in the reclamation of single articles. At Sacramento in 


The 
The cost of welding labor, 


OI month, seventeen 80-pound switch points were reclaimed. 
cost new would have been $22.70 each. 
plus the value of the switch points as scrap metal average $4.97 
each, a saving of $17.73 each or $301.44 for all the switch points 
reclaimed in that month. In the same month at Sacramento, 117 
car couplers were reclaimed. 


ld have been $2,647.06, and the cost of reclamation, including 





The value of these couplers new 
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the value of the couplers as scrap, was $870.23, or a total saving 
of $1,912.50—about $16.34 each. 

Superheater units are reclaimed by renewing return bends or 
applying new ball joints. The bends are formed out of scrap and 
are welded into one continuous pipe. The ball joints are turned 
out of bar stock. A projecting lip engages the end of the unit 
pipe, holding the work on center during the welding process. The 
unit joint is finally polished with a carborundum cloth, held 
in a cup-shaped chuck, attached to an air motor. Gauges are used 
on all points and seats to insure proper contour. When finished 
the unit is tested at 250 pounds hydraulic pressure. 

Wrenches are salvaged by welding broken parts, straightening 
up and sharpening the jaws, applying new screws, butts and 
handles. Scrap boiler tubes are used for a number of purposes. 
Defective portions are cut out and the good parts welded together 
for water drain lines, air lines, conduits, locomotive pilots and 





Left—Well Casing Made Into Air Tank. Upper Right—Cutting Piston 
ods. Lower Right—Cutting Holes in Oil Tanks 


ladders. Scrap car roofing is made into tinware, 
smoke jacks ventilators, shop lockers, etc. In fact the reclama- 
tion shops and docks at Sacramento and Los Angeles are con- 
stantly offering new service to the mechanical and stores depart- 
ments. 


freight car 


Mechanics are constantly discovering new kinks or short 
cuts in preparing material, lowering costs which have previously 
been prohibitive, and discovering new methods for the use of ma- 
terial which previously could not be reclaimed. 

Some of the field divisions of Associated Oil Company have 


welding outfits, but few keep a welder in their employ. Until 








the Three Pipes Were Welded to the Main, the End 
of Which Was Also Welded Shut 


Showing How 


recently the Midway division had an outfit which was kept in a 
locker and used occasionally by some “would be” welder in weld- 
ing a small casting or cutting trench plates for gas engitie houses. 
All heavy work was sent out to a nearby town, but a great many 
castings found their way to the junk pile, as the cost of welding 
in many cases was excessive. 
Recently a man was hired who was willing to act as black- 
J 


smith’s helper and do In a 


what little welding was necessary. 
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short time he became so proficient that no casting was thrown 
away until he had given it the “once over,” and the shop foreman, 
who is interested in developing his men and securing any equip- 
ment that will make them more efficient, soon found it necessary 
to take him off the blacksmith work and fit up a place where he 
could give all his attention to welding. A lime pit was made 
for annealing; a preheating furnace for gas engine heads: an un- 
derreamer furnace built where underreamer cutters could be pre- 
heated and hardened. The company feels more than justified 
in making these improvements by the interest aroused and the re- 
sults obtained. 

Recently a new process has been developed in this shop that 
‘should be of value to all engaged in deep drilling. As all oper- 
ators know, where underreamers are in use, after repeated dress- 








Six Cables Were Welded to the Ground Plate to Secure Perfect 
Contact 


ing back of the underreamer cutters, they become so short and 
out of shape that they must be replaced. It was suggested that 


he try out a new idea; that of building up the worn surfaces of 
the cutters by welding on cast iron instead of dressing them back 
The idea was good, but they were not satisfied 


He 


tool steel and tempering in water. 


in the old way. 
with the results,—the cast iron wearing away too quickly. 
welding on 
As an actual fact, the wearing qualities 


then suggested 
This solved the problem. 
of the built-up cutters is equal to the original steel, not only 


giving long service, but retaining their original shape and never 





Sturdy Cylinder Truck Used in Pacifie Gas and Electric Co. Shops 


causing trouble in going down through the casing, as has been 
proved by over a month’s service. 

At the plant of the Associated Oil Company in San Francisco, 
a section of oil well casing welded at both ends and set up on end 
A pressure of from 140 to 160 pounds is 
It is 


is used as an air tank. 
carried and this casing carries this pressure with safety. 
set up in one end of the room and takes up very little room. 

In driving piling for‘the foundation of the new Pacific Gas & 
Electric Building in San Francisco, the city permitted the high- 
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pressure water system to be used by the contractor to 
piles downward when driving was difficult. This syste 
tions by means of a water pipe that runs down the sid 
pile and flushes the hard material from under it. The y 
delivered to the water pipe by welding three pipes to a la; 
extending from the high pressure hydrant. These pip 
then connected up with the outlets on the high pressur: 
as shown in the accompanying photographs. 





The Pacific Gas & Electric Company have recently 
in San Francisco a class A structure of reinforced conc; 
auto repair shop, store room and division machine sh: ps 
pairing and maintaining the large number of automobi! 
motor trucks used in the San Francisco division of the con 
This same building also houses the department for repairin; 
electric and gas street lights. The portable welding equip; 
used in doing the welding in the automobile repair departn 
carried on four wheels, and as a safety precaution a fi 
tinguisher is carried at the top of the rack. The tanks ar, 
in the upright position by a heavy rope passing around the woo 
racks which can be quickly loosened for removing the tanks 

It is sometimes very difficult to obtain a perfect con 
with the earth, especially in certain places where the soil 
As the area of the ground plate is increased however, the c! 
of some part of it always being in contact with wet earth 
creased, especially when the plate traverses several strata 
soil. In an effort to get such a perfect earth connection 
Pit River Power Plant of the Pacific Gas & Electric Compa 








Portable Welding and Cutting Torch Used in Machine Shop of San 
Francisco Board of Public Works 


large steel plate measuring 20 feet by 8 feet was buried 
earth under the tail race and to it were welded six cables 
let to the transformers. 





Municipal repair shops and garages are maintained by th 
of San Francisco, Oakland and Los Angeles, all of wh 
equipped with extensive welding equipments. 

At the municipal machine shops in Los Angeles, wher« 
are made on the automobiles and trucks of the following de; 

police, health, playground, park, fire department, build 
departments, municipal market, public utilities, humane and 
lesser departments welding is used in many ways. 

The blacksmith shop is equipped with two forges, a pow 
hammer ‘and a furnace for spring work, and heat treating 
case hardening. In these shops a number of five-ton stee! 
were turned out for the engineering department, t 
hauling asphalt. Every part of the trailers were made a 
with the exception of the front axles. 

There is a large galvanized iron building which houses ai 
tion shop, motorcycle repair shop and the salvage department 
the erecting shop there is a shear for heavy sheet metal, 
portable oxy-acetylene welding and cutting outfit, that 
extensively in repairing electric light posts, fire and police 
posts, etc., which frequently are damaged by motor tryck 
the repairing to be done to a post is very extensive, it is tak 
the shop, otherwise the outfit is mounted on a truck and 


ments: 
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Repairs can be made for about one-third the cost 


th 0ST. 








of a new post. 








All sheet metal work is done in the lamp and radiator reapir 
department. In this department there is a large testing tank for 
testing radiators and tires. A compressed air tank is connected 
with the radiators, which are placed in the testing tank, and if 
there are any leaks, the compressed air escaping shows just where 
he leaks are. A gas torch is maintained here for repairing the 
eaks. Chain blocks are mounted over the testing tank for lifting 
the heavy radiators. 





+ 
if 
1 
1 


These shops have built a truck for the fire department which 
carries a portable oxy-acetylene cutting torch, which is carried in 
| case about 2 feet high and 18 inches square and is of 





Showing Manifold in Deck of Steamer and Also Welding Equipment 
on the Deck of the Vessel 


such a weight that two men can carry it readily to any point for 





ise. The torch cuts readily half-inch boiler plate at the rate of 
foot a minute, 74-inch steel bars at the rate of eight a minute, 
ind will cut through iron as thick as 4 inches. A cylinder of 
mercial oxygen and one of acetylene gas are carried in this 
ise, equipped with the necessary gauges and 25 feet of tubing 
ind all necessary tips and wrenches. The capacity of the tanks 

s sufhicent for operating the torch for seven hours. 

One of the photographs shows the welding and cutting equip- 
ment which is used in the machine shop which is operated by the 
San Francisco Board of Public Works in connection with a ma- 
hine shop, and blacksmith shop, in making repairs on all auto- 

biles and motor trucks and equipment of the street repairing 
The ma- 
building con- 


department, and street cleaning and sewer departments. 


shop and blacksmith shop are housed in a 
} 


icted of corrugated iron. 


stalled on a truck can be quickly taken to any part of the 
doing welding work. 


The welding equipment being in- 

yards 

The department of electricity and the 

department both maintain extensive machine shops, which 

vell equipped with welding equipment. The city of Oakland 

tes a municipal garge and machine shop where are main- 

tained and repaired all of the automobiles used by the various 

Complete welding equipment is installed in these 
all welding that may be necessary. 


departments. 
shops for doing 
very novel service has been installed at the San Francisco 
front by W. R. Grace Company by means of which they 
sh compressed air and steam to a number of docks along 
iterfront, which is used by various steamship firms in mak- 
iinor repairs to their vessels, thus making it unnecessary for 





ssel to go to a shipyard. 





R. Grace Company operate an oil plant near the dock and 
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use steam and compressed air extensively in their plant, and they 
conceived the idea of extending the steam and compressed air 
pipes to the docks, where they furnish hose and manifolds so that 
a number of lines can be operated at once. The accompanying 
photographs show the hose and manifold and also shows the weld- 
ing equipment on the deck of the vessel. The compressed air is 
used in operating the various machines such as riveters, reamers, 
etc., aboard the vessel and the steam is used in operating the 
auxiliary machinery aboard the vessel, while repairs are being 
made to the boilers. 


The service is greatly appreciated by steamship firms at San 
Francisco, often enabling them to make minor repairs by using 
the services of the crew. 

There are four oxy-acetylene welding outfits in the sheet metal 
department of the Don Lee Automobile Sales and Service Build- 
ing in San Francisco. This department is provided with special 
wooden horses for repairng the fenders and radiators. Each 
horse is provided with a vise for holding the fender while the 
operator works on same. Templates of all fenders are kept on 
hand by means of which it is easy to bring the metal fenders back 
to their original shops. 


CARNEGIE INSTITUTE ESTABLISHES RE- 
SEARCH BUREAU OF METALLURGY 


As a further step in the plan to expand its scientific research 
facilities, announcement is the Carnegie Institute of 
Technology in Pittsburgh of the establishment of a special Re- 
search Bureau of Metallurgy to begin its work the first of 
September, 1924. The express object of the new department, it 
is reported, is to apply to metallurgical questions the recent 
discoveries in the field of physics and chemistry. 





made by 


The organizing of this new bureau is the second important 
development metallurgical research that has been 
the Pittsburgh institution. The 
first step, it was previously announced, was the adoption of a 
definite program of investigations in metallurgy to be made 
by the Department of Metallurgy at the Institute in co- 
operation with the U. S. Bureau of Mines. Several college 
graduates have already been appointed to Fellowships by the 
Institute authorities to carry out the program of research 
problems, the investigators to have the financial aid and assistance 
of an advisory board of metallurgical engineers and steel manu- 
facturers of Pittsburgh in addition to the co-operation of the 
Bureau of Mines. 


concerning 


reported during the year at 


Attention is called to the fact, however, that the new Research 
Bureau of Metallurgy just organized will be a department 
established from the research investigations carried 
out by the Department of Metallurgical and Mining Engineering 
3ureau of Mines. 

Dr. Francis M. Walters, Jr., has been appointed Director of 
the and Dr. Vsevolod N. Krivobok, has been 
appointed as an assistant, according to an announcement by Dr. 
Thomas S. Baker, President of Carnegie Tech. The appoint- 
ment of another assistant, a specialist in X-Ray work, will be 
made during the summer months. 

As Director of the Bureau, Dr. Walters will also have the 
title of Professor of Experimental Physics. For the past two 
years he has been connected with the U. S. Bureau of Standards 
in Washington, D. C. as Associate Physicist, and he has had a 
wide and varied experience in the teaching field as well as in 
the field of applied physics. 

The members of the new bureau, says the announcement, will 
devote their time almost exclusively to research. At first the 
work will be entirely of a theoretical nature but it is expected 
that as progress is made, the study of a certain number of practi- 
cal questions will be undertaken. 

President Baker went abroad early in June to vist some of 
the laboratories in Europe with the special view of securing 
some information which may be utilzed in this new metallurgical 


separately 
in co-operation with the 


new Bureau 


work. 





THE WELDING ENGINEER 








ecause We Ma 


Our Guarantee 


Every part of every REGQ Torch and Regulator is designed 
by our own engineers—is machined in our own shop— is 
assembled and tested by our own experienced workmen. Al! 
our brass castings are made in our own foundry. 


From the first idea and the crude metals to the accurately) 
finished equipment in your hands, all REGQ apparatus is 
produced in our plant at East Ontario Street and Fairbanks 


Court, Chicago. 


We have reason to KNOW that every REGQ Torch and 
Regulator is right—and guarantee it so. 


That is one of the reasons REGQ is the most popular equip- 


ment today. 























MELTING 


A Battery of Brass Furnaces where the metal is melted. 
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POURING 
One corner of the foundry, showing men pourins 
castings. 
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Mee the CLEANING MACHINING 
castings are cleaned of sand and made ready for orner of the brass finishing department where castings are 
Mchining. achined to size and threade ded. 











USING THE ARC WITH SAFETY 


Methods of Protecting Eyes and Bodies of Electric 
Arc Welding Operators—Safeguarding Apparatus 









By D. H. Deyoe* 


N electric welding and cutting certain precautions have to be 

taken for the protection of the operator and those working 
near him, and for the safeguarding of machines and buildings. 
These may be classified as follows: 

1. Protection of operator’s eyes from the dangerous rays of 
the arc. 
from sun burns caused by 


2. Protection of operator's body 


the dangerous rays of the arc. 


3. Protection of operator’s body against burns from _ hot 


metal. 


4. Safeguarding the health of the operator. 


5. Protection of others working in close proximity to welder. 


6. Protection of operator from electric shock. 
7. Fire hazards. 


8. Protection of welding apparatus and its control. 


Radiation from an electric arc may be divided under three 
headings : 

1.. Invisible infra-red rays 

2. Visible light rays 

3. Invisible ultra-violet rays 

The electric arc passing between iron electrodes is rich in 


visible and ultra-violet radiation, and the amount of energy con- 
sumed in the arc makes the total energy radiation more than the 
eye can safely bear at working distances. The intense glare 
given off from the arc contains all of these rays and the 
operator has to be protected against their harmful effects. 

For light welding, face shields containing light colored pro- 
tective glass and in some cases goggles alone, fitted with similar 
glasses may be safely used. 

For heavy electric welding or carbon cutting, the operator's 
eyes should be protected, either with a welding helmet or with 
a face shield, those to be provided with a darker shade of pro- 
tective glass selected to suit the welder. 

Welders should be very carefully 
that transmit only bands of color separated by dark absorption 
bands are undesirable, being liable to produce eye-strain. The 
transmission spectrum should be continuous, as shown in that 
of Noviweld. It should not extend too far either into the red 
or the green, and it should absolutely cut out all blue and violet 


lenses selected. Lenses 


light. 

Spectrum No. 1 shows—Full continuous spectrum of light from 
a 250 watt Mazda lamp. 

Spectrum No. 2 shows—Transmission spectrum of above lamp 
through Noviweld lens. The Noviweld lens has been considered 
the Standard of Excellence in welder’s safety glasses for many 
years. 

Spectrum No. 3 shows—Transmission spectrum of another 
safety glass on the market, which resembles the Noviweld very 
closely. 

Spectrum No. 4 shows—What may be termed an ideal spectrum, 
which covers just that portion to which the eye is most sensitive, 
thus giving the clearest definition of the work in welding opera- 
tions, with the least amount of glare. This ideal screen has 
been made only with colored gelatin, which is affected by the 
heat radiated from the welding, and is therefore unsuitable for 
continuous practical operation. 





*Industrial Engineering Department, General Electric Company, 
Schenectady, New York. 


Spectrum No. 5 shows—Transmission spectrum of 4 
glass which shows an undesirable dark band of absorp 
orange and yellow. 

Spectrum No. 6 shows—Transmission through a gelat 
showing still more absorption in the orange, yellow 

All exposed parts of the body are subject to a bur 
from the rays of the arc. This burning is similar to ; 
and if the body is not protected by covering of som 
will cause the operator more or less discomfort or 
ordinary welding the welder’s body is usually covere 


woven clothing and the hands by leather gloves. 


In heavy are and carbon welding and carbon c1 
currents of 200 to 1000 amperes are used, it is necessat 
tect the operator still further. With these heavy 
arc rays will penetrate the ordinary clothing and it is 
for the operator to wear a large well fitting leathe: 
aprons, protecting as much of his body as possibl 

The greatest danger of ‘injury to the operato: 
this source. These burns may come from either th 
picking up hot parts just welded or from flying pa: 
molten metal lodging in some part of his clothing o1 
in the tops The 
leather gloves always to be 
operator’s hands while handling hot parts and protector 


of his shoes. necessary protection 


are heavy worn to pt 
placed above the tops of his shoes to prevent molte: 
lodging there. 

When using the arc for heavy welding or cutting 
welding or cutting is being done on non-ferrous metals 
vanized materials, or materials that are oily, it is very di 
to provide ventilating ducts or fans to carry away tl 
and fumes. If the operator is allowed to inhale thes 
less poisonous fumes, his health will sooner or later bx 
It is also desirable, in safeguarding the health of th 
to at all times, provide him with a well lighted and 
lated room. 

To protect nearby workers from eye flashes, opaqu 
should be placed between the welder and the workmar 
better arrangement would be to enclose the welder in a 
booth shutting off all the flashes from the surrounding 
the factory. It is desirable to paint the side walls ai 
apparatus in a welding booth or a small room used for weldi 
with a paint that will absorb the dangerous rays o! 

A satisfactory paint for this purpose may be made fron 
oxide or Chinese white mixed with glue water. This 

with a smooth unglazed surface. If this is net done, the op 
or nearby workers may be subjected to eye flashes from t! 
even back of a welder’s face shield, or to the burning o! 

of the neck or ears of those not directly facing the ar 

Where many welders are working on small parts, 
tomary to build a series of small booths with ope 
curtained backs. These small booths are usually provide 
a bench on which parts are welded and necessary contro! 
tus for the convenience of the welder in regulating his a: 

With the ordinary low voltage direct current welding 
not necessary to pay much attention to the protectio 
operator from electric shock. With alternating current 
using transformers and high voltage direct current weld 
trolley circuits using resistors, either voltage limiting 
or cutouts should be provided for protecting the operator 
shocks in handling his work or changing electrodes 

The fire hazard from electric welding is not great, 4 
fact that the operator is always present and on his guat 


+ 
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es that may be caused from sparks or flying moulten 
metal. A welder’s room should at all times be kept free from 
iter such as Oily waste, papers, or any inflammable material. 


small 











Welding apparatus is designed along standard lines and is 
aieguarded by circuit breakers, contactors, fuses, enclosed 
awitches, enclosing boxes for control apparatus, insulated 


uplings, gear cases, insulated holders, etc. 


Editor's Note—An article under this title appeared in the June 

sue of The Welding Engineer. It was not correct in all respects. 

he folliwng article by the same author and covering the same 

7 hiect is now published in corrected form as his latest work on 
The previous article was from a paper presented be- 

fore the National Safety Council in Detroit, June 12, 1923. The 

lo here is from a paper read before the same Council in 

January 22, 1924. 


PIPE WELDING COURSE 
By Reg. K. Randall 


leveland School of Technology has just finished a very 
The men who made up 

lass were representative steam fitters for the most part. 
ine, however, was employed by a large gas company and another 
took it up in order to go into the oil fields. 


teresting course in “Pipe Welding.” 


The course was started with a series of lectures on gasses and 
ioparatus used in oxy-acetylene welding, neutral flame and its 
lation to a good welding, fusion and penetration, the cutting 


j 


nd its uses, the selection of filler rods and tips, various 
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Figure 1 


torches and pressure used for same, how to make your 

wn template, do’s and don’ts. In conjunction with the regular 

evening lecture, other subjects of course came up which were 

discussed in class. 

[he actual torch work started with a lesson in making and 

taining a neutral flame and was followed up by lessons in 

ision” on 14 flat steel. The steel was gradually raised at its 

nd until it was perpendicular. The direction of laying on 

ds was alternated as the angle increased, one layer from 

(Fig. 1.) 

class mastered these exercises they were taught how to 

being taken to 

cut. Old 4 
ere then cut to make a simple “butt weld.” 


om up and one from the top down. As soon 


1 


the “cutting torch” great care secure 


“bevels” and straightness of inch boiler 
These welds 
made to fit in with the flat exercises, from the top down 
middle on one side then turn the flue and weld from the 
to the top. (Fig. 2.) Upon completing a welded section 

it was taken to a block and hammered with a 12 pound 
None of the 


w welds were any good, the fusion usually being on one 


until either the weld or the pipe broke. 


It was of interest also to note that fusion was not 
n the same side usually alternating first being on one 
then on the other. However, this breaking and show- 

ing faults helped a lot and after one or two trials the work 
rapidly and welds were soon made that stood great 


without breaking. 











next few lessons were on the flat ™% steel the “beading” 
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being done this time in a horizontal position first from right to 
left and then from left to right. (Fig. 3.) This lesson was 
then applied to the 4 inch boiler tubing and the same hammer- 
ing and breaking process used to show up faults. (Fig. 4.) 

Once more the flat steel was used, this time actual welds were 
made. “Tee” welds were made at different angles and then 
broken. The “tee” welds incidentally were found to be -the 
hardest to master. (Fig. 5.) 


The making of templates was taken up next. The theory was 
first explained and then actual projections were made of various 
angles of 6 inch pipe. Great care was taken that each man 


Fig. "2 
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Figures 2, 3 and 4 


thoroughly understood this important phase of “pipe welding.” 
Many shops of the smaller class do not have a drafting room 
to prepare their templates and time can be saved if the welder 
on the job can lay out his own work. 

After this, sections of 6 inch pipe were furnished the men and 
actual welds were made, each man -laying out his own work, 
cutting it and then welding. The pipes were raised on the weld- 
ing tables and welded together one quarter at a time, the first 
quarter being uphill and the next quarter down and ‘so on until 
the weld was completed. 


welds until the 


—— 


end of the course and the class was doing some real welding. 
this type of weld the men were given practice 
overhead on flat steel. 


No attention was paid to an actual “tying in” 





Fig. 5 








Figure 5 


Before making 


The course took 65 hours, we had 100 per cent attendance and 
the men felt capable of doing real work. 

One little sidelight I feel should be mentioned to show that 
welding schools are entitled to a great deal of support from 
the manufacture of and apparatus. Two _ installations 
oxy-acetylene welding apparatus as the direct 
result of this course, both by small firms incidently. 


gasses 
were made of 

In conclusion I wish to say that the “special course” 
called it was a success both from our point of view and the 
men’s. We also want to take this opportunity to thank Mr. H. 
E. Wetzell of the Cleveland firm of Smith & Oby and the 
Cleveland Office of the Linde Air Products Co. for the kind 
assistance they gave us in helping to make the course a success. 


as we 





The Wolding Engineer 


U. 8. Pat. Office, 
Published on the 17th of Each Month by 











Reg. 


THE WELDING ENGINEER PUBLISHING CO., 
608 S. Dearborn St., Chicago, Il. 
Telephone Wabash 7134. 





=  — ree eres ee eee oe ae -President and Editor 
We Ta en 6 6 eect cece cob esecesewtsrebeserecéeee .-Associate Editor 
i ae hare'be cre nc 0005cdonenaeubesebeceeatnawel Associate Editor 
Subscription payable in advance and postage free. 

United States and possessions and Canada...............eee5- $3 a year 
POE aceedecccsoncoeresereeeseecewegenmeteosens $4 a year 
SO ED oo whence o0'09 000060000 060sb0065000008 0008 25 cents 
GORGE OO 2g 860005 ctINWE ii eewecéscedetsdevesessccocens 30 cents 





Entered as second-class matter January 20, 1916, at the postoffice at 
Chicago, Illinois, under the act of March 3, 1879. 





The Welding Engineer is a member of the Audit Bureau of Circulations 
and of the Associated Business Papers, Inc. 





Last Advertising forms close at 8:00 a. m, on the 15th. To show proof 
for correction copy must be received at an earlier date and allowances 
should be made for delay to mails 





The Welding Engineer does not publish in its news or advertising 
columns any matter that deals with or refers to either personal or legal 
controversies, 





The Welding Engineer in Great Britain 
Capt. D. Richardson, Northampton Polytechnic Institute, Clerkewell, 
London, E. C. 1, England, is our accredited representative in Great 
Britain for obtaining new subscriptions to The Welding Engineer and 
The Welding Encyclopedia. 





The Welding Engineer in Australia and New Zealand. 
Mr. R. Hill, Matlock House, Devonport, Auckland, New Zealand, is 
our accredited representative in Australia and New Zealand for obtaining 
new subscriptions. 


THE WELDING ENGINEER 





VOLUME JULY, 1924 NUMBER 7 
Se 
Steel and its Properties in Relation to W chasm ee 
Metallic Arc Welding.......................... PLS el Se ATE Re 21 
Variety of Torch Uses... inn dbaceoh tenia ccpeetees ; 22 
Carnegie Institute Has Bureau of Metallurgical Research me 
NE CNN TDN, | SURI ic ica iva icerctncdcbanaineaihonnnndevancdciaaahibinccasniacd 28 
eh a nee ONE See 30 
Rigid and Non- Rigid W | ERIS EEL, - AS iene eae 32 


Progress Report of Committee on Electric been ae 


Conference on Simplification of Tanks............:.... EA ciecctaeag Beato 36 
Welding in Bridge Repair...... SE nera es eam ey te ee a pe 38 
a eR Re: SE eee nT 39 
Le Ares a_i 42 
Gas Products Association Convention BAS: 5: A TN OM whcasereg 
eee Gn ae VONNNE BOUND... cs ee en 46 


ee ae a Te 48 





Safety or Sorrow 





O §S, is the sign painted everywhere through 
Chicago by the Boy Scouts in the drive for sa 


trafic from automobiles and other means of 


This is an excellent idea and an excellent sloga: 





hard to find a more fitting one and one which wou 





only to traffic safety but to all kinds of safety, § 
welding shop is imperative if sorrow is to be elim 
much cannot be said about safety in industrial wor! 

welding field where high pressure gases and high curr: 
outfits are in 


constant use, safety is the one thing 


away with the unecessary sorrow. Be careful in 


transporting cylinders and heavy castings and ma 
careful when cleaning acetylene generators and wi 
around them and installing them. Be careful in all 
that instructions of operations are carried out to th 
and that all of the necessary safeguards and precaut 
taken. 


been Keep your mind on nothing but the 


done for if you always are on the watch to see that ev: 


is all right before you go ahead, there will be more safet 


less sorrow. You know the question of safety would 
up if everyone would always do the right thing at just th: 
time and 


not try to rush something through when it should 


be done. It is the same in the welding shop as 
conjested street corner, if you wait till the officer gives the 
you can cross in safety, for you are in the right plac« 
right thing at the right time, but if you hurry across the 
in the middle of the block, 


both directions at once, you are bound to get hurt and be so: 


when traffic is heavy and moving 


you were not more careful, unless you are very fast 


feet. It is a mighty fine idea for the foreman of a welding 


shop to have censpicuous “Safety or Sorrow” signs tacked 
in various places for the idea is so catching it is bound 
lot of good. 


More Home Made Ideas 
Hw « made equipment is an idea 


to the inventive members of the 


that clings loving 
welding fratet 
Home made acetylene generators continue to spring up he! 
and there, in spite of the educational work that is being 
done by manufacturers and insurance companies. \‘ 

idea is spreading to arc welding apparatus. Some are | g 
to use constant potential battery charging generat 
welding, some to build their own a. c. transforme: 


ance set, or even generators. There is more t 
than striking an arc that will melt a piece of wit 
engineers 
Start right 


welding apparatus must be built by 
what electrical characteristics to give it. 





a new process by installing equipment that is 





purpose. 







Associations 






ANY people consider associations in the wrong 





think that an association is merely a price and | 
That the s 


are entirely out of the picture 





other 





organization from one end to the 





and the individuals 





not the case—for such practice is not only agains 






against the normal healthy growth of the associatior 





growth can be measured the worth of the associat 
happily, all of the Welding organizations do show 
and usefulness to a marked degree. 
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ESIDES 28 plants and 44 warehouses, 

Prest-O-Lite has 19 District Sales Offices. 
These District Sales Offices not only make 
arrangements for your acetylene supply, 
but also give Prest-O-Lite users helpful 
co-operation and advice on any matter 
involving the use of acetylene. 


THE PREST-O-LITE COMPANY, INC. 
General Offices: Carbide & Carbon Bldg., 30 East 42d St., New York 
In Canada: Prest-O-Lite Co. of Canada, Limited, Toronto 


Prest-O-Lite batteries for your cars and Prest-O- 
Lite small tanks for your trucks are supplied by 
your local Prest-O-Lite Battery Service Station. 





District 
Sales Offices 
ATLANTA 
BALTIMORE 
BOSTON 
BUFFALO 
CHICAGO 
CLEVELAND 
DALLAS 
DETROIT 
KANSAS CITY 
LOS ANGELES 
MILWAUKEE 
NEW ORLEANS 
NEW YORK 
PHILADELPHIA 
PITTSBURGH 
ST. LOUIS 


. SALT LAKECITY 


SAN FRANCISCO 
SEATTLE 














Flexible and Rigid Methods of Preparation— Right 
Welding Speed Eliminates Warping—Make Welds Rigid 


By J. C. Lincolnt 


HERE is deal we do not know about what 

happens when a weld is made by the carbon arc process. 
The same is true of a weld made by the metallic arc process. 
There are some things we do know. 


a great 


1. The heating of the metal is very rapid; as the are 
progresses along the joint, the metal that is melted is raised 
from room temperature to at least the melting point of steel 
in a fraction of a second. At this elevated temperature, some 
action takes place that propels the metal from one side of 
the crater to the other. The metal is propelled from the 
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Figure 1. Showing B-H Curves on Three Kinds of Steel 


side of the crater that the arc is approaching to the side of 
the crater the arc is leaving. This force transfers from one 
side of the crater to the other 15 or 20 lb. of steel per hour 
when an are of about 300 amp. is used under proper con- 
ditions. The action of the metal in a carbon arc, as well as 
the action of the metal in the metallic arc, can be explained on 
the assumption that steel at freezing temperatures or at the 
melting point dissolves large quantities of gas and that the 
capacity of steel to retain gases in solution decreases rap- 
idly as the temperature of steel is increased. As an analogy, 
the capacity of water to dissolve ammonia gas is very great 
at 0 deg. C., the melting poimt of water. At this tempera- 
ture it will dissolve nearly 2000 times its volume of ammonia 
gas. As the temperature of the water is raised its capacity 
for holding the gas in solution decreases until at the boiling 
point of water, practically all the gas has been driven out. 
Che metal in both the carbon and metallic arc acts as if gas 
was evolved in or behind the heated metal and this acts as 
a blast to propel the metal from the hot side of the crater 
to the cool side, and from the metallic electrode to the work, 
even when the work is above the electrode as in vertical 
welding. 


2. It is clear that in either the carbon or metallic arc the 
metal is raised in the fraction of a second, roughly 2000 deg. 
C. It is also clear that the temperature of the metal after 
it has passed across the crater in the case of the carbon arc 
and across the are in the case of the metallic arc falls with 


*Paper Read at Meeting of American Welding Society. 
+Vice-President, Lincoln Electric Company. 





extreme rapidity. The rate at which the metal cool: 


lower than the rate at which the temperature is raised 


even then the temperature of the metal falls with 
order of rapidity that the temperature of metal fall 
it is quenched in water. 


The practical question is what kind of metal ha 
the weld after it has passed through the arc? The as 
is sometimes made that this metal is ordinary cast 
some respects this assumption is not justified by th 

The tensile strength of the steel after it has pass 
the crater is almost equal to that of the original ste. 
fortunately, the ductility of the weld metal is not 
as the ductility of a good, ordinary cast steel 
epinion that improvement in the art of electric ar: 


must be made in the direction of increasing the ducti 
Another indication that weld metal 


the weld metal. 
ordinary cast steel is the fact that it will not stand 
prolonged heating at a bright red heat or abov 
well as the ordinary steel casting. 

Several years ago, in an effort to get additional! ini 
on the nature of weld metal, the writer had test 


made up from which the B-H curves could be made wy 


sample was made of metal that had passed across 
tallic arc and another sample of metal that had 
the crater of the carbon arc. These 
down so the final size was % in. in diameter and 10 
Mechanically the metallic arc sample was superior 
sample made by the carbon arc. There 
gas holes in the carbon arc welded sample which 
the effective cross section at least 10 per cent. The 
were treated by the Case School of Applied Science 
results are shown in Fig. 1. Curve A is the B-H 


passt 


i 


samples were 






RIGID AND NON-RIGID WELDING 


were a numl 
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Figure 2 


Curve B is the B-H cur\ 
carbon arc welded sample. Curve C 


the metallic arc sample. 
is an estimate 


Curve B would have been if it had been free from hol 


mechanically equal to the metal in Curve A. 
the B-H curve for ordinary cast steel. 

To my mind these curves show that the molecula 
ture of metal after it has crossed a metallic 
across a carbon are crater is quite different from th: 
ular structure of cast steel. It will 


ar¢ I 


be 


curves are similar to that of a pile of thin sheet ir 
made into a pile % inch in diameter and 10 inches h 
looks as if the iron particles were separated by somet! 


the same way that the metal on the adjacent discs 1s 


. hat 
seen thi 








The 
WD-12 Arc Welder 


operates on any commercial 
voltage, phase or frequency. 
—delivers 200 amperes continu- 
ously and 300 amperes for short 
periods, 

—voltage can be adjusted to 
suit work, 

—any value of welding current 
between 75 and 300 amperes. 
—all commercial sizes of elec- 
trodes, large or small. 

—supplies power to G-E Auto- 
matic Arc Welder for continuous 
welding. 











There is a suitable G-E welder for 
your every arc welding need. Ask 
the nearest G-E sales office for com- 
plete information. 


General Electric Company 
Schenectady, N. Y. 
Sales Offices in all Large Cities 
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—a feature of the WD-12 Arc Welder 


This welder is a two-unit machine—motor and 
generator. The generator is self-excited (an 
exclusive G-E feature). This eliminates a sep- 
arate exciter which is a source of trouble. 


Another exclusive feature is the reactor. This 
automatically steadies the arc under all welding 
conditions. 


Complete regulation of welding current is 
accomplished by turning the handwheel on 
the generator. The enclosed magnetic switch 
provides safe and easy starting. 


The arc is easy to strike and easy to maintain— 
all operators like it. 


Ready to work when delivered. 
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Attention should be called to the fact 
that the B-H curve for the carbon arc welded metal is better 
than the metallic arc welded metal. My explanation of this 
fact is that the metal in passing from one side of the crater 
to the other in the carbon arc process is not heated to as 
high a temperature as the metal is heated in passing across 
the metallic arc. The practical result of all these considera- 
ations is that in the present state of the art we cannot expect 
metal of the high ductility in the weld metal and that it is not 
to be expected that this metal will stand repeated bending as 
well as metal of a different structure and that, therefore, the 


by a layer of oxide. 
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Figure 3 


welds must be made so as to throw any bending strains out- 
side the weld. 

In other words, the weld must be made rigid so that any 
possible bending will occur outside of the weld. 
welds should be made rigid and not flexible. 

Flexible and Rigid Methods in Preparing for Welding 

[ understand it is the general practice in gas welding to 
start the welding of two plates with an opening at the far 
end of the plates. 


Therefore 


As the welding proceeds these edges are 
drawn together by the contraction of the metal in the weld 
and plates as they cool. The same method is very often used 
in welding by the metallic process. What happens to a couple 
of plates when the edges are welded together depends on the 
expansion in the plates near the arc, due to the local heating. 
The strains set up by this local heating are hard to follow 
completely and it is likely that they are controlled by a num- 
ber of factors. I will briefly discuss two factors which control 
the the plate and, therefore, 
dictate to a great degree the proper method of welding. It 
seems to me to be a safe statement that the locked-up strains 
in a weld are more largely due to the heating and cooling 
of the plate than to the cooling of the weld metal. 


to a great degree strains in 


The best 
study of locked-up strains in welds can best be made by 
studying welds in cast iron. The volume of melted steel is 
about 7 per cent greater than the volume of the same metal 
cold. There is, therefore, about the same shrinkage in the 
weld metal when welding cast iron as when welding steel. 
The tensile strength of cast iron is about one-third as likely 
to produce a crack in the iron as in the steel. The greater 
ductility of the steel as compared with cast iron greatly in- 
this ratio. Experience in cast iron welding shows 
that heating of the edges of the plates to be welded must 
be reduced to the minimum in order to prevent cracking due 
to cooling strains. 


creases 


It is impossible to prevent the cooling 
strain due to the cooling of the melted weld metal, but ex- 
perience shows that it is possible to do very difficult cast 
iron welding if care enough is taken to avoid excessive heat- 
ing of the edges of the plates to be joined. This is done by 
welding half an inch or more and then letting the weld and 
plates cool before doing any more welding. The shrinkage 
of the weld metal is the same whether the cast iron is welded 
continuously or in short steps waiting for the metal to cool 
between 


The local heating of the cast iron is less in 
the step by step method and the fact that the step by step 
welding produces a weld in cast iron less liable to crack indi- 


steps. 





cates that the heating of metal adjacent to th 
in this case, the determining factor between a good 
weld. 

In the continuous welding of a joint between 
there are two chief actions—one tending to close th: 
the far end of the weld and the other tending to o; 
plates at the far end. 

Fig. 2 is a sketch intended to show that any heati: 
edges of the plates ahead of the weld pushes this 
ward the other plate. After the weld is made, coolin 
plates, as well as cooling of the weld metal tends t 
the plates together and thereby draws the plates at 
end of the weld together. That this action exists is ¢ 
recognized by the common practice of leaving th: 
farther apart at the far end than at the weld. 

Fig. 3 shows what would tend to occur if the weld 
two plates was made all at once as it is by the thermit 
In this case it is clear that the plates would have a te: 
to open up at the ends. 

It is evident that if the weld could be made quickly e: 
from one end to the other, that the same effect would 
The question whether the plates tend to approach eac! 
or to draw apart as the welding progresses is, therefor 
termined by the time required to make the weld. If th 
is made slowly enough the effect shown in Fig. 2 will 
mine the result, for with slow welding, there is greater h 
of the metal and, therefore, greater expansion ahead 
weld. 


through the plate, and therefore, the effect shown in 
decreases. 
creases the heating, and therefore, the expansion of the 
ahead of the weld, thereby decreasing the effect 


Fig. 2 and at the same time increasing the effect show: 


Fig. 3. 


Experience with automatic carbon arc welding shows t! 


a speed of about 1 foot per minute, the effect shown i 
3, is greater than the effect shown in Fig. 2, 
plates open up as the weld progresses. 


and 


When the welding operation started the two plates wer 


contact. The ends are about ys inch apart after welding 
The conclusion is, therefore, that if the right speed 
welding is selected that the effects shown in Figs. 2 and 


may be made to balance each other and thereby 
warping. 
ANDIRONS MADE FROM OLD GEARS 
By T. R. Evans 


There is more than one way to get money out of thi 


pile if the welder is clever enough to fabricate old pieces 


metal into shapes which can serve some useful purpos¢ 
little sketches show how a couple of old Ford axles and 
gears were made into a pair of fire dogs. 
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A Use for Old Gears 


together. The result was an attractive looking article whi 
very easy to make. Probably a better looking set could b« 
by using a spiral gear from one of the larger cars if one 
pens to be available. 
fancy job by painting with aluminum, bronze or gilt paint. 


more elaborate job can be made by cutting initials or d 


out of scrap plate with a cutting torch and welding them « 





Also, the expansion of the metal behind the weld 
comes more general as soon as the heat is evenly distrib 


On the other hand, making the ‘weld rapidly 


showr 


that 


elimit 


We simply bent 


axles as shown, cut the ring gear in half and welded the p 


It would be very easy to make this qu! 
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July, 1924 








Flux 


Core 


For the first time—an electrode 
combining in one unit the core, 
flux and sheath. 





Special Distributors 
for 


G-E Welding Electrode 


cS Oe ee eee 
Harron, Rickard & McCone ie i se ‘ae 
139 Townsend St., San Francisco, Cal. 
R. M. Hartwell Co... ...329 East 2nd St., Los Angeles, Cal. 
Hendrie & Bolthoff Mfg. & Supply Co....... Denver, Colo. 
P. F. McDonald & Co. .17 King Terminal, Boston 27, Mass. 
National Metal Products Co... ..North Side, Pittsburg, Pa. 
National Welding Equipment Co... 
223 Main St., San Francisco, Cal. 
Root, Neal & Company............... Buffalo, New York 
Joseph T. Ryerson & Son, Inc os a 
Chicago, Ill.; Cincinnati, O.; Detroit,Mich.; St. Louis, Mo. 
Southwest General Electric Co aia anata - 
Dallas and Houstoa, Texas, Oklahoma City, Oklahoma 


... Atlanta, Ga. 


Strong, Carlisle & Hammond Co.......... Cleveland, O. 
Seattle Hardware Co............. ae Seattle, Wash. 
R. D. Thomas & Co.............521 Arch St., Phila., Pa. 
Welding Service Co......... 30 Church St., New York 
A. J. Wilson Co., Inc..... 120 Liberty St., New York 
W. A. Ramsay, Ltd....... 74 Queen St., Honolulu, Hawaii 
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This CAST IRON shear housing is an example 
of the HEAVY castings that are being welded 
with 


WELDING-ELECTRODE 


Damaged castings large or small are quickly 
returned to service through the use of G-E Weld- 
ing Electrode. 


Its outstanding features are: 

ARC STABILITY—GOOD FUSION—RAPID 
DEPOSITION—STRONG AND DUCTILE 
WELDS—MACHINABILITY—LOW COST 


Get a trial bundle of this Electrode from one of 
the special Distributors listed opposite and try 
it on your own work. 


48G-18 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, MERCHANDISE DEPARTMENT, 





BRIDGEPORT, CONNECTICUS 
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PROGRESS REPORT OF COMMITTEE ON 
ELECTRIC WELDING 

FE. Wanamaker, Chairman, Electrical Engineer, C. R. I. & 
P. R. R. F. J. Hill, Chief Electrician Michigan Central R. R. 
C. E. Murrey, E. E., Grand Trunk R. R. C. T. Goddard, Gen- 
eral Foreman, Electrical Department, I. C. R. R. Ernest Lunn, 
E. E., The Pullman Co. E. H. Hagensick, E. E., Union Pacific 
R. R. J. C. McElree, E. E., Missouri Pacific R. R. R. C. Gage, 
E. E., Canadian National Rys. A. M. Frazee, E. E., Duluth, 
Missabe & Northern Ry. Co. 
To THE MEMBERS: 


Your committee begs to report that three meetings of the 
committee have been held in Chicago with fair average attend- 
ance, considering the heavy demands being made upon the time 
of the electrical men at this period of the year. The consensus 
of opinion has been such that the committee is making to the 
Association the following recommendations : 
the fact that the electric arc welding process 
time since passed the experimental or development 
stage and has become a recognized commercial art or practice, 
it is deemed extremely advisable for this association to compile 
an electric welding manual. The design and manufacture of 
electric welding equipment and the installation of same has been 
treated by the Electric Welding Committee each year for the 
past several some work has been the 
application of process. 


In view of 


has some 


years; also done on 
the 

The manual, as proposed, should start with a foreword explain- 
ing the chief reasons for the compilation and existence of such 
a manual, with the proper explanation to the effect that the 
Electric Welding Committee will be a standing committee and 
each year its work to consist of such revisions as are necessary 
work to the manual up to date. 

In this case, it is felt that the manual should cover the forms 
of electric welding processes used in railway work, including 
arc welding, both metallic and carbon, spot welding and resistance 
welding. The manual to be so indexed, possibly using the method 
the Locomotive Company, that the 
manual may be used as a book of ready reference for the entire 
art. It is realized that it would not be possible to make a 
complete manual during the year 1924; however, it is recom- 
mended that a progressive start be made and work to continue 
into 1925, issuing the manual either in part as completed with 
the necessary additions, or complete the same in 1925 according 
to the decision to be arrived at after the report is made at the 
Annual Fall Convention. 


maintain 


of indexing of American 


It is probable that the first section of the manual will consist 
of a description of the various electric welding processes and their 
The second section to 
installation. 


consist of recommended 
The third section to consist of 
ommended methods of application covering first the typical jobs 
and important jobs that have already had their successful applica- 
tion demonstrated by years of service, including detail instructions 
for the traming of operators. 


general use. 


methods of rec- 


The last section to consist of description of application of such 
jobs as are being experimented upon or such jobs as are under- 


going development in so ‘far as the welding application is 
concerned. 
[t is the intention on all such practices as have not been 


thoroughly tried and developed into a standard, to send out 
proposed methods or practices to various railroads, obtaining 
the various mechanical and welding officers so 
that no practice will be recommended that has not been demon- 
strated This, in order, that the manual may 
be so compiled that it may be looked to for safe advice or 
recommendation to guide the users of the art in their daily 
Of course, it is to be understood that such practices 
as are recommended would be one safe way of performing the 
work, and the user is not necessarily limited to the recommended 


the opinions of 


and approved. 


work. 


practice. 


From time to time as better practices are developed and 


proven, bulletins, or new sheets, will be issued. 


We already have collected the nucleus for compiling this 
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manual, which the committee feels should be of th: 
type, preferably of standard letter size with the back 
on the side. As it becomes necessary to issue new 
those replaced may be removed and the new bulleti; 
or in case of additional bulletins, they may be insert; 
proper place according to the index. The type oi 
proposed will enable the users to quickly find under gr: 
ings any particular class of welding application des; 
group subdivided into individual jobs of that parti 
or class. 

It is also the intention of the committee, in th: 
to call attention to the importance of the part th: 
skill plays when applying the autogenous welding pra: 

It is further recommended that sections on electric ar 
rivet heating, and electric furnaces, be included in th 

If the recommendations hereto suggested are approve 
semi-annual meeting, the committee will arrange to proce 
the compilation of the manual. 
Respectfully submitted, 

COMMITTEE ON ELEctTrRIc \\ 











CONFERENCE ON SIMPLIFICATION OF 
TANKS. 
After representatives of tank manufacturers, distribut 
and consumers had made studies of sizes, working press 
and other factors connected with pneumatic tanks, cold 
storage tanks, gasoline, fuel oil, and distillate tanks, 
steps were taken on Wednesday, Thursday, and Fri 
bring about eliminations of unusual shapes and sizes of 
products through the co-operation of the Division of § 
fied Practice, Department of Commerce, under whose a 
meetings of the interested groups were held. 
Eastern interests in each case prepared tentative : : 
mendations which are to be submitted within the next 
to Western 
progress. 


weeks manufacturers as a basis for | 
This was a preliminary action, the Eastern gro . 
stated, which will enable an agreement to be reached 
Western conferences which will probably be held in Cl 
In the case of the cold water, pneumatic, and hot 
storage tanks, representatives of the American Institut 
Architects, the National Association of Master Plumbers 
American Engineering Standards 
States Chamber of Commerce, and other national groups w 


present and were consulted, while the group studying 
M + 


Committee, the 


for private water systems was addressed by Miss 
Birdseye of the Department of the Agriculture Exte1 

Miss told the manufacturers that 
Department of Agriculture is keenly interested in further 
any plan which will enable the farmers of the United 5! 


Service. Birdseye 


to install modern appliances, and she expressed the vic 
the conference was a step in that direction. 

Among the tentative recommendations adopted by th« 
studying pneumatic tanks was the grading of six 
vertical and nine horizontal tanks. The former included 


mo is 
1 


inches, 16x48 inches, 20x60 inches, 24x60 inches, 30x72 


36x72 inches: and the latter 36x120 inches, 42x120 
48x120 inches, 48x240 inches, 60x252 inches, 72x288 | 
48x240 inches, 60x252 inches, 72x288 inches. It wa 


voted that 85 pounds working pressure should cons! 
the test pressure; and that fo: 
up to and including 36x120 inches, gauge glass sho! 


standard rather than 


12 inches with 13% inch centers and for larger sizes 
should be 20 with 21% 
tentative plans, it was stated, represented a 
100 varieties. 

The cold water storage tank, it was brought out, 19 
cent of cases, is built on specifications furnished by a: 
or persons other than the tank manufacturers. Ther 
standard, and frequently square or rectangular tanks ar 
fied, when the round type would be from 20 to 25 pc! 
cheaper by reason of reductions in stocks and other ext 


glass inches inch centers 


reductio 


more than 
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TOBIN BRONZE 


REGISTERED U.S. PAT. OFF. 








Anaconda 
Welding Rods For 
Special Purposes 
Include 


Tobin Bronze 
Manganese Bronze 
Phosphor Bronze 
Deoxidized Copper 
Naval Brass 
Muntz Metal 


Welding Rods 


OBIN BRONZE —an exclusive Anaconda product— 


is recognized as the most satisfactory non-ferrous metal 
for Electric and Oxy-Acetylene Welding. 


Tobin Bronze Welding Rods are uniform in composition 
and high in tensile strength. At welding temperatures the 
metal flows freely, making joints that are easily machined, 
For brazing malleable and cast iron, and for repairing all 
kinds of iron and steel castings, Tobin Bronze Rods give ex- 
cellent results at minimum expense. 


Tobin Bronze Rods are furnished in diameters of Ye", Xs", 
Y%", %s" and ¥%", in the usual three-foot lengths, special 
lengths and coils. 

If you cannot obtain Tobin Bronze Welding Rods from 


your regular source of supply, corre spond with the near- 


est office listed below. 


THE AMERICAN BRASS COMPANY 


GENERAL OFFICES: W —_ CONNECTICUT 


New York, Chicago Mills and Factories: 
Boston, Philadelphia, Providence ANACO iDA Ansonia, Conn., Torrington, Conn. 
Pittsburgh, Cleveland, Detroit from mine to Waterbury, Conn., Buffalo, N. Y. 
Cincinnati, St. Louis, San Francisco nies Hastings-on-Hudson, N.Y., Kenosha, Wis. 





In Canada: 


ANACONDA AMERICAN BRASS LIMITED, NEW TORONTO, ONTARIO 
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under the present system. LeRoy Kern, of the American 
Institute of Architects, told the group he believed architects 
would favor a simplified line of such tanks and that he would 
be glad to present the recommendations of the conference to 
the Institute. The group proposed recommendations to be 
sent to other manufacturers of house tanks, calling for vertical 
installations of non-pressure tanks with flat bottoms in capac- 
ities ranging from 1,500 to 20,250 gallons, and sizes from 5 
feet diameter and 5 feet in height to 15 feet in diameter by 15 
feet in height. These will be discussed by other manufacturers 
and brought up at a general conference later. 

Fire departments of various cities and representatives of the 
National Fire Protection Association and the National Board 
of Fire Underwriters were represented along with other 
groups at the conference on the simplification of gasoline and 
fuel oil storage tanks. The recommendations included limi- 
tation to 12 sizes as follows: 280, 550, 1,000, 1,500, 2,000, 3,000, 
4,000, 5,000, 10,000, 12,000, 15,000 and 20,000 gallons, these 
applying to tanks shipped assembled. It was also suggested 
that in all fuel storage tanks of 1,000 gallons or greater cap- 
acity, manholes be installed to provide for cleaning out and 
thus increase safety. Reviews of manufacturers’ lists showed 
from 30 to 150 different types, sizes and capacities of tanks 
for storage of gasoline, fuel oil, and distillate. Battalion Chief 
Edgar B. McKnew of the Baltimore Fire Prevention Bureau 
furnished considerable detailed information as to safety fea- 
tures and methods of installation, on which recommendations 
could be based. 


WELDING IN BRIDGE REPAIR 


An operation of interest to the engineering profession in gen- 
eral and structural engineers in particular was recently com- 
pleted in the reinforcing and building up of bridge members 
eaten away by extensive corrosion. The bridge in question is 
located at Pittsburgh over the Allegheny River, connecting Herrs 
Island with the North Shore and is a 240 foot through truss, 
pin and linkspan, built about 31 years ago. 

The floor of the bridge was carried on timber stringers sup- 
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Points Where Bridge Was Welded 


ported on cross timbers bolted to the web of the floor beams. 
While the upper portions of the structure are still in a good 
state of preservation, the parts rendered inaccessible to paint 
and kept constantly moist by the proximity of the timber were 
so greatly reduced in section as to be perforated and, in many 
places, almost severed. The webs of the floor beams and bottom 
of vertical posts suffered particularly, being reduced from % inch 
in thickness to 1-32 inch over a large area. 

It was decided to renew the entire floor by cutting away the 
floor beams and sidewalk brackets from their connection to the 
vertical posts. This operation presented no very unusual difficul- 
ties. The strengthening of columns, however, was a more 
serious problem. These were compression members built of 
Z-shaped bars and web plate, and directly above and below the 
pin the bearing plates were found to be perforated and reduced 
in section over 60%. 

The difficulty was overcome, both economically and efficiently, 
by welding, using the electric arc metallic process and employing 
a General Electric 200 ampere motor-generator set. The method 
adopted by the Pittsburgh Welding Corporation, under the super- 
vision of the engineering department of the city of Pittsburgh, 
was to weld strips of steel, 1 inch by % inch, extending from the 












bottom of the column to a point well beyond the cor: 
After the surface of the original metal had bee: 
cleaned by use of the acetylene torch, scrapers and 
the bars were welded into position vertically, and 
at close intervals with crossbars of the same sectio: 
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Details of Welded Parts 


point was completed, the strength of the weld was 
subjecting the bars to a number of blows with an ei 
maul. Results of physical tests showed practically no 
tion of the original metal when welded by this pro 






ELECTRIC MELTING POTS HAVE AUTOMATIC 
TEMPERATURE CONTROL 

An electric melting pot for melting and maintaining 
ing temperature soft metals and alloys such as solder, ba 
and zinc is one of the recent developments of the Westing 
Electric and Manufacturing Company. This melting pot 
made in two sizes, of 150 pounds and 750 pounds capacity 
thermostatic control that automatically keeps the tempera 
the molten metal at any desired point between 450 deg 
950 degrees, Fahrenheit. A small electric motor cont: 
thermostat throws the snap switch on or off as the 
of the metal reaches the high or low limit set by th 
and an even working temperature is assured without 
tention. 












The melting pot is unusually well constructed. The h 
ment and all its connections are mounted on the melting 
which can be easily lifted out of its outside casing t 
element accessible. The outside casing surrounding 
is lined with an adequate layer of heat insulating 
reduce radiation losses and insure cool shop conditions 
trol panel, which may be mounted in any convenient posit 
sists of magnetic contractors and suitable relays fo 
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closing the line circuit. An instrument panel, whic! 
adjacent to the pot, contains the thermostat with 
regulating pointer, the push button switch for turning 
on or off, and a red signal lamp which serves as a 
case the heat is left on accidentally. 

Out of the great advantages of the electric melting | 
it permits the use of lead base babbitt rather than 
allov. Lead base babbitt is much less expensive than th 
and forms an equally good alloy, but it is greatly 
either overheating or pouring too cold and therefore ca 
used where it can be poured at a constant, accurate ten 
With the temperature control possible through the 
tricity for heating, the pouring temperature can } 
regulated that the use of lead base babbitt is made poss!) 
a substantial reduction in the cost of babbitting is effecte 
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COURSE IN ELECTRIC WELDING 


How Course Is Conducted—What It Covers— 


Actual Work Develops Sense of Responsibility 


HE training of men in the art of electric welding is now 
; bout ized as being quite as essential in obtaining good results 
, that craft as is the training of men in the arts of metal and 
wood working. In any line of manufacturing the workman must 
come thoroughly familiar with tools and their proper use in 
rder to be efficient. For these reasons, the General Electric 


Where Electric Welders Are Taught 


Company maintains, at its Schenectady plant, a school for the 
ng of electric welders, originally established for the 
Emergency Fleet Corporation. 
Courses in this school are recommended to cover a period of 
eight to ten weeks in duration, such training in practical 
elding being necessary thoroughly to prepare a man for electric 
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Welded Benches Made by Student Welders 


ding work. The time required usually depends to a large 
n a man’s previous experience. 

rocess of welding by means of an electric arc, or arc 
as it is commonly called, is adapted to many applications 
ron and steel are to be joined, built up or cut. Practically 
welding is accomplished by one of two methods, referred 
her the metallic or carbon electrode method. In either 
€ process utilizes the heat of an electric arc formed be- 
e electrode and the object to be welded. The arc melts 
pool of metal on the work and, in welding or building 





up, additional metal is deposited in this pool in a molten state, 
thereby forming a firm union between the old and new metal. 
If the operator is not trained to hold the arc steady and at a 
uniform distance, instead of a complete fusion of the metal 
there will be a series of cold spots resulting in an extremely 
weak union. This alone is responsible for more failures of 
welds than any other cause. 

The General Electric Company extends the service of its weld- 
ing school to all its customers without charge; transportation 





Student Welder on the Job 


and living expenses are paid by the students themselves or by 
the company they represent. A large number of students have 
received instruction in this manner, many industries and govern- 
ment agencies having sent their employes to Schenectady for 
instruction. 

The training course follows the general outline recommended 
by the American Welding Society and, as the student masters 
the fundamentals, he is advanced to more difficult operations. 
The student is required satisfactorily to complete each exercise 
before passing on to the next and is allowed sufficient time for 
each. Entering students are assigned to a booth containing a 
work-bench or table and each one is shown the proper position 
to take while working at the bench. He is carefully instructed in 
the use of proper equipment for the protection of his face and 
eyes, and other necessary equipment is furnished him and its 
use described. 

For a time, the beginner is given an opportunity to watch an 
experienced welder. In this way he observes the motions used 


in striking the arc and moving along a weld. His ear becomes 
accustomed to the sounds of the arc, both when it is too long 
and when it is of proper length. He is then given an opportun- 
ity to practice the motions of striking the arc, first without 
current and later with current. He is cautioned against allowing 
metallic electrodes to “freeze” or stick to the work and his 
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Get YOUR Copy of 
THE WELDING ENCYCLOPEDIA 
Fourth Edition 


The only book that covers ALL branches 
of the art of welding COMPLETELY 


No matter how much welding you do— 
No matter what kind of welding you do— 
No matter what welding process you use— 


If you Weld, 


you 
need 
this 
book 


THE WELDING ENCYCLOPEDIA, Fourth Edition 
COMPLETE-UP-TO-DATE-AUTHENTIC: 


Expert adwice at your finger 


It serves every possible need for information on all of 
the welding processes. Whether your shop is engaged in 
production welding or repair welding, or both, whether 
you use the processes for only one metal or for a variety 
of different metals and different types of joints, The 
Welding Encyclopedia furnishes you with expert advice 
which pays for itself by increasing the quality of your 
work. The Welding Encyclopedia is not restricted to the 
welding knowledge that can be imparted by a single 
writer. On the contrary, each subject is discussed by a 
recognized authority on that particular subject. About 
fifty of the best known authorities on welding subjects in 
the world have contributed the results of their experience 
and research along special lines. 


In compiling The Welding Encyclopedia the editors 
have had put at their disposal a vast fund of information 
which could not be made available through any other 
source. The result is a single volume covering the entire 
range of problems which can arise in the application of 
any of the welding processes, and this information has 
been so carefully arranged and cross-indexed that any 
portion of it is instantly located. 


The Welding Encyclopedia describes in detail the 
theory and practice of every welding process, and tells 
how to weld every weldable metal by each of these 
processes, giving detailed instructions for handling such 
important welding jobs as boiler welding, sheet metal 
welding, tank welding, pipe welding, automobile weld- 
ing, cutting, rail joint welding, railroad welding, etc. 


tips 
It tells how to prepare parts for welding, how 

preheat, how to anneal, how to test welds and how to 
select welding material. It explains the meaning of al! 
words and terms found in welding literature. It gives 
the trade names of all products used in the welding 
industry, giving the name and address of the manufa 
turer in each case. 


It tells how to take care of welding equipment so as 
to get the best results from it and keep maintenance 
costs down. It gives the latest revised federal, state and in 
surance rules and regulations for the installation of wel¢ 
ing equipment, and its application to important work 
There is also a splendid collection of charts and tables 
used for welding information, grouped together for con 
venient reference. 


A valuable feature of The Welding Encyclopedia 
the chapter on the training of operators. This chapter ov 
lines lessons, exercises and examinations for a complete 
course in both oxy-acetylene and electric arc welans 
Throughout these instruction courses references are SUP: 
plied to the instructor and student so that they may "™ 
instantly the portions of the text which cover the t 
in the outline. 


The text is profusely illustrated with photographs 
drawings made especially for The Welding Encyclopedia 
No detail has been overlooked which could make /he 
Welding Encyclopedia complete and practical! 
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THE WELDING ENCYCLOPEDIA 
gives you the answers 


The editorial office of The Welding Engineer is recog- 



































nized as the headquarters for authoritative information 435 Pages 

and help on all branches of welding, and conducts a 600 Illus- 

large volume of correspondence helping welders and trations 

welding departments out of their difficulties. In a Flexible 

period of eight months it was found that 95% of the Leather 

problems submitted to this office were answered di- Grain TH 

rectly from the pages of The Welding Encyclopedia. Binding E WE] Di wr 


Think of the time all these welders would have saved 
by providing themselves with a copy of The Welding 
Encyclopedia in advance! Don’t wait until you get into 
trouble, or run up against a hard welding problem, but 
get the information in your hands now. Then, when you 
want it, it will be instantly available. 


ENCYCLOPED 4. 


FOURTH 
EDITION 


Whatever your troubles may be, you will find that 
The Welding Encyclopedia furnishes expert advice and 
instruction. 


The table of contents below can give you only a very 
general idea of the scope of this work. Send for the 
book and give it a careful examination. We guarantee 
that it will be fully satisfactory and if not we will cheer- 
fully make a refund. Send the coupon today. 

CONTENTS 
Illustrated encyclopedia cov- 9. Rules and Regulations. — 


ering all words, terms and trade What can be welded and what 
names used in welding. cannot be welded. Rules also 


Price 


$500 

















2. Oxy - Acetylene Jelding.— govern the installation and oper- 

= men. ie Steel, Cast_ Iron, ation of equipment. 

§ ructhoue aa ——. _~— we 10. Complete instruction courses 

these metals.) ae So in Oxy-Acetylene ont, Electric 

3. E co . ! ] . Lessons, Exercises, 

iets tan Arc Welding.-Com- Rel aap "tebdieas Shominn- 

plete instructions for welding all sap gS, a 

me ee ee ee ee ee ee 


metals, studding, cutting, etc. 
4. Electric Resistance Welding. 
Includes Butt Welding, Line 
We ling, Percussion elding 
| Spot Welding. 
Chermit Welding.—The most 
mplete treatise on this process 
ever published. 
6. Boiler Welding.—An import- 
nt subject for the welder to 


Complete chapters on Pipe 

\¢lding, Rail Joint Welding and 

tank Welding, explaining pro- 
ire in detail. 

leat Treatment of Steels. 


g 


tions. 


11. Charts and Tables.—A fund 
of welding information at a 
glance. Includes color chart 
showing colors at various tem- 
peratures, and color chart show- 
ing proper adjustment of oxy- 
acetylene welding flame. 

12. Condensed Catalogs. — Up- 
to-date information about the 
leading makes of welding ap- 
paratus and supplies. The Buy- 
ers’ Index is a convenient and 
reliable guide to the man who 
purchases or recommends weld- 
ing apparatus. 


Welding Engineer Publishing Co., 
608 S. Dearborn St., Chicago, Ill. 


Please send me a copy of The Welding Encyclopedia, Fourth 
Edition, for which find enclosed five dollars. I understand that I 
may keep it for five days for examination and if it is not satisfactory 
I may return it and you will refund the purchase price. 


Name 


Postoffice sini icici teks labs taceaaeliaTaiadalibiieeaatlstincietiiasasicciasandaet 
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instruction continues until he is able to start and hold an arc 
consistently. 

After the student is able to start an arc and hold it uniformly 
for a short time, the exercises take the form of lessons with 





Cabinet Welded by Students 


certain conditions laid down and certain requirements to be 


met by the finished weld before the student may pass on to 
the next lesson. 

a . The first group of lessons 

| teaches the student to hold a 

| proper are and to deposit sound 

Pas a metal on plates in various positions. 





The lessons are preliminary, to a 
certain extent, although some 
of the welds are used in practical 
welding. The lessons which fol- 
low deal more with actual welding 
operations. 








A great part of the student’s 
time is devoted entirely to in- 
struction in the use of the metallic 
electrode for welding steel. The 
general principles and methods fol- 
lowed are applicable to simple 
welds of structural or forged 
steel, wrought iron, plate steel and 
for cast steel having a carbon con- 
tent below 0.40%. The remainder 
of the student’s time is taken up 

















by instructions concerning the use 
of carbon and graphite electrodes. 

After the student has 
fully completed the entire series 


success- 





of exercises, it is by no 
that he 
He is accordingly put to work on a number of 


. means 
Welded Ladder Made in School 


supposed can be con- 


duction work. 
applications of arc welding designed to develop his own ingenuity 
and judgment. Various courses of instructions are given in the 
welding of different metals and the student is shown the many 
uses to which arc welding may be put in repairing, building up 


worn parts, cutting, etc. Students are also given an opportunity 
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to make a special study of that work, if any, in which ¢! 
to specialize. 





Various exercises in the training course emphasiz 
difficulties encountered in production welding and rep: 
such as welding locomotive flues, tank joints, cast i: 
jobs, overhead welding, etc. Opportunity is allowed 
cases for the student to work in various shops in th 
Electric plant. By thus coming into contact with 
classes of work, the operator is given an opportunity t 
experience and acquaint himself with some of the 
which the practical welder must meet satisfactorily. This 
assists in developing a sense of responsibility and prom 
quality which should be instinctive with every good wel 


which is known as “job pride.” 





JAMES DUNHAM NOW IN EUROPE 
James W. Dunham, son of M. Keith Dunham of t 

gen Products Company, Chicago, Illinois, sailed for G: 

on June 12th. Jimmy is a Junior in the Massachusett 
stitute of Technology where he is pursuing a chemi 

gineering coursse. His father is sending him to Ger 
to study the German language as well as chemical eng 
ing. While in Germany he will 
be under the guidance of Mr. 
Adolph Messer. Jimmy’s trip 
will not be confined strictly to 
study. He spent five days in 
London with Capt. D. Richardson 
of the Northampton Polytechnic 
Institute. In a letter to his father 
Jimmy tells about seeing all of the 
tennis stars of the World in the 
Wimbledon matches. He 
also saw the King and Queen of 
England and many other notables. 
From going to 
Frankfort and then to the Olympia 
games. It will certainly be a won- 
derful trip 














recent 








London he is 








‘ " James W. Dunham 
and experience for 


him and a broad education in itself. It will fit him for 
work as an associate of his father in the oxygen business 
will return to this country on October 1st to resume his 
at Boston Tech. ee 


BRAZER OR FOUNDRYMAN? 
By Kut-off 

















Dear Editor: 

Seems like I haven’t written you in a long time. 
and kicking and working for Bill. 
going to school, nights, so maybe that’s why you haven't 
from me. But my letters from now on will show that I’ve lear 
something in school and that’s what counts with me. When | 
over some of my letters I have to laugh at the funny breaks 
make. Guess I was like a lot of fellows 
handle the torch and are classed as hunkies because the 
write or speak the language without murderirg it 

[ll admit it’s no cinch putting in a hard day over the torc! 
then making the day perfect by trying to keep from falling as! 
while somebody explains why I shouldn’t say one thing wh: 


I’m still 
Also I’ve spent a lot of 


used to other 


other thing is the right one to say, or how to spell a word 
I had no idea at all of ever using. Maybe it wouldn't be a 
idea for a lot of other fellows who are in the same boat | 
to be in, to do the same thing. I don’t regret the hard wor! 
I’m certain they won't. 


Well, I’ve improved a lot, and « 
In fact, he lets me handle jo! 


As for my welding. 
tells me I’m getting there. 
never have thought of my trying about a year ago and it Is 
these I’m writing to tell you about now. 

Some time ago a chap dropped into our place with a 
copper piece made up as I have shown in Fig. 1 and told 1 
wanted a thin steel shield brazed to it around the part ind! 
hy the dimensions. The cross section shows how it was 
done. 





































THE WELDING ENGINEER 


The Measure of 
Your Message 


HE measure of your message is the number of 
actual readers reached by the publications carry- 
ing your advertising. 


You may buy “10,000 circulation”’ but is it delivered, 


or is it merely a ‘‘claim”’ of the publisher? 


The A.B.C. offers a service that will enable the adver- 
tiser and advertising agent to measure every message 


placed in the leading publications of the United States 
and Canada. 


Every day in all parts of the Continent A. B. C. auditors 
are checking the records of publishers, and their find- 


ings are tabulated in the form of A. B. C. reports. 


These reports, by the authentic, reliable, verified data 


they contain, enable the advertiser to measure exactly 


how widely his message has been distributed. 


Ask for the latest A. B. C. Report 
on THE WELDING ENGINEER 
It is a member of the A. B. C. 


Write to the Audit Bureau of Circulations, 202 South State 
Street, Chicago, for a Copy of ‘““The Measure of Your Message”’ 
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As I understood it, this piece of copper was to be used in an 
electric soldering iron and on a job which uses a flux that cor- 
rodes the copper pretty badly. The idea was to protect the cop- 
per from the flux. This meant that a perfect bond had to be 
made and at the same time the protecting shield was to fit very 
closely to the copper. 

Well, it nearly phased me, and the man admitted it had him 
stopped. He was an engineer in a plant where they had several 
expert brazers and all of them had fallen down on the job 
because they could not keep the copper hot enough without 
burning the steel or scaling it so badly that it opened up in 
spots. And the steel was mighty thin and couldn’t be increased 
in thickness as it would spoil the heating properties of the 
instrument. 

They had managed to run the brass part way down but it 
bulged the upper part of the shell and left cavities all around 
the sides with no brass at the bottom at all. 
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cast in place, the spokes being provided with ; 
or lugs about %” apart at the hub end, therefore 
reason the spokes become loose it is a difficult 
tighten them owing to the inability to reach th: 
We are making use of a jack shown in the ac 
Fig. 1 to tighten the spokes of these wheels, this | 
of a piece of %” iron pipe to which is brazed a ! 
nut, for the screw we use a %” cap screw, on t 
which is brazed a %” steel ball, the top of the cap 
is formed to receive a small portion of the circum! 
the ball, the loose cap of the screw is made of 1” s 
ing, a %” hole being drilled to receive the steel ba 
portion surrounding the 3%” hole being reduced t. 
thickness to admit, of being drawn tight below th 
the ball to retain the cap on screw. The base of 
made of 1” shafting turned for 114” to fit snugly 
body of jack, the balance of the 1” piece being fiatt 
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Figure 1 


I welded up a shell from some steel that he had brought along 
already bent and cut to size and tried the same stunt as his men 
had tried. That is, I put the steel shell on the copper after I 
had brought the copper up to heat and tried to run the flux and 
brass into the spaces. No luck. So I pulled off the steel, 
cleaned the copper and sat down to think. 

And the idea came. Why not make a crucible of the shell, 
partly filling it with molten brass and flux, and then force in 
the copper keeping it up to heat and well fluxed? 

So you won't have to read any further unless you want to, 
I'll tell you now it worked like a charm. I put the shell into 
a bed of fire clay and asbestos packed pretty tight and melted 
some brass and flux into it so it was well coated all around 
and at the same time kept about % inch or so on the bottom 
in a perfectly fluid condition. Also I heated the copper very 
hot and tinned it very slightly, keeping the brass so that it 
was almost ready to run off. Then I plunged the copper into 
the shell keeping the flame of my torch on the copper so | 
wouldn’t losé any heat and forced down on top of the copper. 
All of the extra brass squeezed out on top. 

We cut this one open after it had cooled and found it was 
almost perfect. The section looked just like the sectional draw- 
ing excepting in a few spots that hadn’t been hot enough. 

The fellow was well pleased and took my advice about mak- 
ing a cast iron reinforcing case for the shell so it would retain 
the heat in the copper and steel when the two were forced 
together; and, he didn’t kick about the price, as it was’ well 
worth it he thought. 

But what I want to know is this. Would you call this braz- 
ing or brass founding as I want to know whether I was a 
brazer or foundryman in doing this job? 

SPOKE TIGHTENING JACK 
By Edwin Kilburn 
Corn planter wheels and the ground wheels used on other 





kinds of agricultural machinery often cause trouble from the 
spokes becoming loose in the hubs, usually the spokes are 


thickness of about ¥s” and ground to a semi-circula 
to retain it in position on wheel hub when in use 


To use the jack it is placed in the wheel beside the spok 
is desired to tighten, with base against hub and cap agai: 
rim, screw is tightened sufficiently to bring inside end of spok 
tight against hub, then with the welding torch we build 
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Spoke Tightening Jack 


raised portion on spoke and hub which when cold © 
spoke perfectly tight. 

A piece of %” rod welded on the jack body fo: 
as shown in Fif. 1 is very convenient in placing the 
order to adapt the jack to several sizes of wheels b 
various lengths may be made by brazing 4” nuts to | 
pipe of suitable lengths. 


Fig. 2 illustrates the jack in use. 
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ABP STANDARD No. 4 


“To refuse to publish ‘puffs’, free reading 
notices or paid ‘write-ups’; to keep his 
reading columns independent of ad- 
vertising considerations, and to 
measure all news by this stand- 
ard: ‘Is it REAL NEWS?’ ” 






all the information 











sweeping in its 
provisions but nec- 
essary if our papers are to hew to the 
line marked out by Standard No. 1 
of our decalogue, which provides that 
a member of the A B P must “Con- 
sider FIRST the interests of the 
subscriber.” 


This does not mean that a publisher 
may not print news about manufac- 
turers and their products, and men- 
tion both by name. The makers and 
vendors of raw and finished products 
in this field are a part of the indus- 
try, a vital part; you are entitled to 


about them and 
their goods which 
will aid you forming intelligent de- 
cisions. 


It is the business of your business 
paper to bring you this news, but to 
present it wholly from the stand- 
point of its NEWS value to you. It 
is the avowed purpose of every 
A B P paper to keep its news col- 
umns free and clear of the least taint 
of advertising considerations. 


The interests of the subscribers must 
be paramount. 


WHAT IS THE ABP, ANYWAY 


It is a voluntary organization of independent trade 
technical and class publications, in this country and 
Canada, banded together to promote the highest possi- 
ble publishing standards. Membership is contingent 
upon the acceptance and maintenance of its standards. 











THE ASSOCIATED BUSINESS PAPERS, INc: 


JESSE*°H. NEAL, Executive Secretary 
220 West 42d STREET 


HEADQUARTERS: 
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SPECIAL TRUCK FOR WELDING 
By Grady Triplett 
Whether the job is just around the corner or a hundred 
distant, the D. & P. Enginzering Works of Houston, 
Texas, is prepared to do the work on the scene. A truck, 
especially equipped for both electric and acetylene welding, 


miles 


is the equipment with which this concern has somewhat erased 


distance in its work and saved much time for itself and for 


the industries dependent on welding for repairs. 
Prior to the equipping of this truct, the D. & P. 
Dalleruo and H. B. 


concern, 


whose executives are B. E. Pollard, had 





Special Truck for Welding. 


Its cus- 
tomers included the oil concerns, with pipe lines and pump 
stations radiating from Houston. 


established a reputation for its heavy welding work. 


Equipment in need of re- 
pairs had to be torn down and shipped to Houston, then 
repaired, shipped back and installed before it could be put 
back in 


been done on the scene, had the equipment been convenient. 


use. Many of these jobs were such they could have 

That prompted the building of the special equipment. A Reo 
Speed Wagon was adopted for the iruck. The bottom of the 
body was removed and a Lincoln Arc Welder mounted on the 
channels of the This is driven by a heavy duty 
gasoline engine, with generator of 300 volts. 


chassis. 
On the right 
side of the truck a reel was installed on which is wound 550 
feet of electric lines, giving the weider opportunity to work 
at long distance from his power unit. 

For acetylene welding, tanks mounted along each 
The aceteylend tank is mounted on the right 
\djustable bands are provided for the tank. Then a 
turnbuckle from the truck body makes it possible to take 


the weight off the running board. 


are 
running board. 


side. 


The oxygen tank is mount- 
ed on the left side by similar equipment. 

Inside the body, between the electric unit and the sides, 
With both welding 
units ready and tools and supplies on board, the truck provides 
In fact, the 
electric welder is used at the shop, when not on some job. 


boxes are placed for tools and supplies. 
means of welding comparable to those of the shop. 


The truck is driven to the rear of the shop where the line: 
can be brought inside, the engine started and welding done. 

While this truck enabled the concern to take care of work 
on the scene at a saving of time to itself and money to its 
itself 
larger business over the Houston territory. 


customers, it also advertised and helped to build a 


One example will illustrate this. A customer in Navasota, 
Texas, 70 miles from Houston, called and reported a boiler 
in need of welding repair. He was told to keep it in his plant. 
Within three hours, the truck unit was at the scene and the 
work was completed in two hours. Otherwise two days would 
have been required for getting the boiler back at work. 

By the time this work was done, other industries at Nava- 
sota had heard of the presence of the welding unit. They 
came around to ask about having repairs made to equipment. 
The result was the truck remained there for two days, being 


busy on several jobs. All of them made the trip profitable. 
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An established business has been developing | 
ton territory. The truck covers a distance of 
day or night to give service to customers of th: 
repairing of leaking flues in upright boilers has 
of specialty by the D. & P. Engineering Works 
tion for doing this work on the scene brings 
this plant. 


GAS PRODUCTS ASSOCIATION CONVEN 
ATLANTIC CITY 
The tenth annual Convention of the Gas Product 
held at the Ambassador Hotel, Atlantic | 
June 10th, 11th, and 12th. 
The convention was attended by some eighty 


“4 


Was 


association and the wives of several of the members 
A steady increase in the size of the associatio 


in the report of the membership committee, a 


enthusiasm and “esprit de corps” than ever bef 
where in evidence. 

M. L. Goodrich, President of the Associatio: 
this condition in his address to the conventior ( 


growth and strengthening of the organization, 
clusion. 

“The organization is recognized as a progressiv: 
that that 
service to its members and the industry and 


association accomplishes results, rend 
contributed most to the upbuilding of the ass 


course, proudest of their product.” 


During the course of regular business of the « 
new and profitable light was thrown on the vari 
welding and gases in the discussions and addresses 
jects. Several interesting papers were read befor 
on a variety of topics in the field of gas welding 
published in full in future issues of The Weldu 


Coinciding with the convention of The Gas P 
the exhibit of The American 
which convened at Atlantic City from June 1ith, t : 


tion was Railwa 
Several manufacturers of welding equipment and ¢ 
were among the exhibitors at this convention. 


News of the Welding Trade | 


The United States Alloy Steel Corporation, Cant 
moved its Chicago office to 1440 Strauss Bldg. The 
manager is Mr. L. K. Townsend. 





George E. Casavan has just opened a welding a 
This new shop is known as the National \W\« 
318 Shrewsbury 51 


business. 
Radiator Co. and it is located at 


cester, Mass. 


The Autogenous Company is the new name of the f 


genous Welding & Machine Company, 1217 Maryla 
Baltimore, Md. 
The Uhlir Welding Company, 109 West Lawre: 


Beloit, Wis., is remodeling a building at 622-624 (1 
The remodeling of this building will double the flo 
will necessitate the purchase of some additional ma 


Frank C. Anderson, of the International Oxyege: 
Newark, N. J., who has been on business out west 


turned to New York and is calling on his old friends 


Gibb Instrument company, of Bay City, Michigan 
irers of electric arc, spot, seam and automatic welding 
nnounce that after July 1st the Chicago office will 

f W. F. Hebard & Company, 551 W. Van Buren 5! 
Barnes, an officer of the Hebard Company, who 
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urtment, is an electrical engineer of wide experience. 
assisted by Chas. Watson. Mr. Watson has had 
f service with the Gibb Instrument Company, both 
the United States, and has been associated with the 

fice for the past two years. 

|, the retiring representative, has represented the Gibb 

Company for the past five years. He will look after 
of the Gibb Instrument Company in New England 
Ist. 


‘Classified Ads 


\anted—75c per line, minimum 4 lines 
bs Wanted—4 lines free. 
ther Ads—$1.00 per line, minimum 4 lines. 
ounted & words to line. Add 6 words for keyed address 








Position Wanted—Young man 24 years of age with three 
perience in the welding field, the last year of which 
gas pipe work, desires new connection. Can furnish 
eferences and report on short notice. Address 29, 
he Welding Engineer. 





FOR SALE 
nstrument Company, Arc Welder. Serial No. 534. K. 
Its 220. Cycle 60. Secondary. Amps. 300. K. W. 7 5 





Sale—2-1000 cu. ft. capacity gas holders. Dimensions: 
re 17 ft. 7 in. diameter x 6 ft. 1% in. deep—made of 
plate; bottom curb is 2'%4x2%xys in. angle; top curb 
x3xye in. angle. Holders ‘are 15 ft. 1% in. in diameter, 5 ft. 
leep. The shell and crown are made from No. i2 B. W. 
Steel. Bottom and top curbs are 3x3%4x7%5 in. angles. The 
f the guide frames consist of four 4 in. 1’S, laterals 
ix4xye in. angle. Vertical shell stiffeners are 3x2%x 
ingles. Overall height is 13 ft. approximate. Location 
the inlet and outlet pipes optional. Address 28 Care THE 
WELDING ENGINEER. 
For Sale—Standard Fuel gas oven furnace, 72”x42”, door 


nds. Maxim Premix blower system. $400 f. o. b. 








Michigan. Milburn Acetylene Generator, 200 pound, 
ear’s use, $350.00 f. o. b. Detroit, Michigan. Address Slay- 
lectric Welding Company, 686 West Grand Blvd., Detroit, 





CESCO HAND SHIELD 


Style No. 10—Made of Black Vul- 
canized fibre formed as cut shows 
to eliminate all light rays. Fitted 
with our Essentialite Welding Glass, 
which is scientifically correct. 
Lenses are easily changed by the 
new device. The jobbers that have 
seen Cesco Hand Shield pronounce 
it the best made. 


Send for a sample and be convinced. 





aed 
Cesco Hand Shield No. 10 sells for 
$3.00 each. 


Manufactured by 


CHICAGO EYE SHIELD CO. 


2304 Warren Avenue Chicago, Ill. 











DRILL—GRIND—POLISH 
STRAND 
FLEXIBLE SHAFT EQUIPMENTS 
Several Sizes 
N. A. STRAND & CO. 


5001 N. Lincoln St. CHICAGO 
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CALCIUM CARBIDE 


Is made from best grade of coke and 
lime. Scientifically treated in an elec- 
tric furnace so as to produce carbide of 
excellent quality and large gas yield. 


FOR 
ACETYLENE GENERATORS 
MINERS’ LAMPS, FLARE 
LAMPS, CONTRACTORS, Etc. 


Sizes Packed in 
3 1 b x2 non-return- 
2x able steel 
114x3 drums con- 


14 xl/ taining 100 
J4X/12 


lbs. net. 
\VIINERS 





Manufactured by 


Gas Tank Recharging Co. 


Works: Keokuk, Iowa 
General Office: - Milwaukee, Wis. 


Distributed by 


KANSAS CITY OXYGEN CO. 


2012 Grand Ave., 
KANSAS CITY, MO. 
















BETTER PROFITS FOR YOUR WELDING SHOP 


Rough layers of metal on top of the weld give the appearance of sloppy work. Grind 
them off with a WODACK Portable Electric Grinder, then charge your customer for a 
first class job. Finished work means better satisfaction and better profits. You can do 
your drilling with the same tool if you use a 

WODACK COMBINATION PORTABLE ELECTRIC DRILL AND GRINDER. 
Write for details about drilling and grinding the WODACK way. 


Manufactured by WYodack Electric Tool Corporation 
43 S. JEFFERSON ST. HICAGO, ILL. 
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“WODACK” 
Combination Portable 
\ Electric Drill and Grinder 
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Patented Nov. 1, 1921 








CURRENT WELDING LITERATURE 


MULTIPLE ARC WELDING PLANTS—Discussion of conditions 
which must be fulfilled by any welding plant designed to supply 
current to more than one operator. Details of method evolved 
by the Societe Alsacienne De Constructions Mecaniques Belfort, 
and system devised by the Premier Electric Welding Co. Ltd. of 


Manchester. Electrode manufacturers’ ideas as to the correct 
amount of energy for given size electrodes cause confusion. 
Thickly coated electrodes have a higher arc voltage than thinly 


coated electrodes, but the current required does not vary quite 
in the same proportion as the rise in the are voltage. Hot wire 
instruments can be made to give average readings on welding cir- 
cuit but require constant adjustment to keep the zero point the 
same. Hot suitable instruments .vr placing on welding switch- 
boards. In carbon are welding the electric phenomena met are 
identical with those in iron arc welding. The energy is greater 
and a long arc is used with thick heavy work.—Acetylene & Welding 
Journal, London, June. 


OXYGEN REGULATOR SEAT MATERIALS—Investigation under 
supervision by Mr. J. K. Mabbs, Research Engineer, has shown 
the practicability of all seat materials for oxygen seat regulators 
and displayed them under conditions which may occur occasion- 
ally in service. The two most common causes for ignition of the 
seat are: (1) heat generated by sudden compression of oxygen or 
air in high pressure inlet tube of regulator, (2) small separated 
or protuding fibers of material on service of seat exposed to high 
pressure gas. Discussion of materials, their qualifications for 
elimination of fire and explosion hazard and service. Metal case 
in compounds and hard rubber discussed.—Acetylene & Welding 
Journal, London, June. 


GAS WELDING ALUMINUM, by S. W. Miller—Usually alum- 
inum alloy is about 93% aluminum and 7% copper. Flux for 
aluminum welding not always desirable due to time. occupied in 
cleaning the break and impossibility of avoiding some ferocity in 
the welding if break is not V’d. Cast aluminum welded by thor- 
oughly puddling while welding without any preparations except 
wiping off dirt and grease. Procedure in welding. Metal must bes 


until bottom of crack is reached using pudding rod con- 
stantly. Metal should sink below crack forming beads which may 
be removed afterward. Characteristics of flame. Why acetylene 
should be used. Aluminum casting should be preheated to about 
500 degrees F. to take care of strains. Asbestos paper keeps 
temperature uniform. After welding reheat and allow to cool in 
fire or in asbestos paper wrapping. Manipulation of welding roa 
and torch. elding sheet aluminum. Square, clean and flux edges 
of joints. Very light gauge sheets are butted. Thin sheets are 
lapped or hooked. General requirements in welding aluminum. 
Still required by the welder not much different from that re- 
quired when welding other metals.—Acetylene Journal, July. 


melted 


STEEL CASTINGS—The Traylor, Wharton Iron and Steel Com- 


pany, High Bridge, N. J., have recently published a booklet en- 
titled ‘‘Putting the Right Steel on the Job.” This describes the 
various products manufactured by this company’s three plants. 


It is very interestingly illustrated. 


POWER SUPPLY FOR ELECTRIC WELDING OPERATIONS— 
By J. H. Paterson.—This is a paper read before the Institution of 
Welding Engineers in an attempt to deal with the question of 
power supply in such a manner that it will be understood by 
those who have not an extensive knowledge of electrical 
engineering. The supply for iron electrodes and carbon electrodes 
is considered at length. The discussion is given to flat compound 
wound generators with a supply pressure of from 50 to 100 volts, 
compound wound generators in which the series winding is opposed 
to the main field of the generator and level compounded generators. 

-Acetylene and Welding Journal, June, 1924, London. 


IRON MAKING 
AMERICA—This 


AND COLD STORAGE PLANTS IN SOUTH 
subject is covered in ‘‘Trade Information Bulle- 
tin” No. 209 which is published by the Bureau of Foreign and 
Domestic Commerce, Washington, D. C. Details of all plants of 
this kind in South America are given. 


THE USE OF OXYGEN AND GAS MAKING—This has been the 
subject of several recommendations recently made in the technical 
press. A commercial attempt in this field is about to begin at 
Worcester, Mass.—Mechanical and Metallurgical Engineering, May 
26, 1924. 


THE USE OF CHLORINE IN STERILIZING MILK BOTTLES— 
Chlorine as a sterilizing agent has been favorably reported upon 
in the case of milk bottles.—Minnesota State Health Report, May 
2, 1924. 


REGULATIONS FOR ACETYLENE AND REFRIGERATING 
SYSTEMS—At the annual meeting of the N. F. T. A., an amend- 
ment which led to the ‘“‘Regulations for the Installation and opera- 
tion of refrigerating equipment,” and proposed ‘“‘Regulations for 
the installation and operation of compressed gas system other 
than acetylene,’’ for houselighting and cooking, was recommended. 
The association was represented by Mr. H. S. Smith at this meet- 
ing. 





USE OF ETHYLENE IN COLORING OF CITROUS 
A method of transforming greenish appearing fruit 
desirable color is described. Ethylene is provided at the 


more than one cubic foot in five thousand cubic 
The new method is said to have decided advantaz: 
older methods.—Industrial and Engineering Chemist, 


(1924), 


_ OXYGEN SAFETY BULLETIN—With this news bull: 
is being forwarded to all Oxygen manufacturers a 
Safety Council Safety Bulletin No. 1408, 
dangers of the mixture of oils and Oxygen. 


copy 
warning 


THE FUSION WELDING OF ALUMINUM, by Cc. F 
Principles and theories involved in welding aluminun 
laws and fundamental principles show that fusior 
of aluminum is a technical process governed by sim) 
nite, understood natural laws. Confusion of expansion 
ductivity and expansion. Specific heat of aluminum 
of copper and half again that of iron. Solidification of 


is 


is important phenomena when dealing with its hot shortnes 


shortness means its lack of strength just at the end of sol 
[t is result of expansion and contraction. Characteristics 
factory flux for welding aluminum. Must melt below 
point of aluminum. When molten the flux must hav« 
to dissolve all of the aluminum oxide quickly. Must 
under temperatures employed. Must not deteriorat« 
Specific gravity must be less than that of 
Acetylene Journal, July. 


A HAND BOOK FOR OXY-ACETYLENE WELDERS 
book for oxy-acetylene welders’’ by Leonard M. Fox; M. | 
cal Engineer, Etc., is a 96-page reference and instructio1 


? 


wit! 
molten alur 


oxy-acetylene welding operators. It sets out data and inforn 


non-technical language. Mr. Fox has been associated 
acetylene and welding industries for many years and was 
president of the British Acetylene and Welding 


“ 


Associat 


also the founder and member of the Council of the New Inst 


of Welding Engineers. He is, at present, associated t 
Allen-Liversidge Co., Ltd., Victoria Station House, Westn 
W. 1, England. This book discusses autogenous wel 


high pressure system—the low pressure system—their 


metal cutting—flame color chart—high pressure-welding bl 


\ 


t 


i ippli 
—properties and metals—how to weld—welding of various met 


WwW 


and numerous other subjects. It contains many illustrati 
pertain to the text. This book is attractively bound in 
cover. 

ARC WELDING HAND BOOK—“The Are Welding Hand 
by C. J. Holslag, Chief Engineer, Electric Arc Cutting & W 


Co., has just been published by the McGraw-Hill Book C 
York City. This book is attractively bound in red imitatior 
and is comprised of 250 pages and numerous illustrations. It s 


$2.00. 


It is intended to serve as a simple and practical 
tion 


in arc welding, and an attempt has been made 


t 
oO 


the methods, step by step, so that the beginner may under 


both the equipment and the process. To the engineer 
and designer it should serve as a guide in the use of ar 
The contents consist of 25 chapters which all p 
are welding. 


discuss 


JOURNAL OF THE AMERICAN WELDING SOCIET 
1924, issue consists of articles covering the Society a1 
activities of the American Welding Society and gives th« 
papers: Electric Welding of Large Storage Tanks 
Price, this paper covers the erection of tanks, tests to w 
are subjected, data kept covering the work, machinery 


d 


| 


Y 


by Ha 


sories used, advantages of electric welded tanks and future 


cations of welding; Shop Practice on the Santa Fe by H. A 
son, Standardization of Practice in Demolition Work |! 
Fetherson; Oxy-Acetylene Welding on non-Ferrous Met 


fred S. Kinsey, which takes up the metal groups covering 


brass, alloys of brass, aluminum, aluminum alloy 
nickel and lead in regard to welding. . 


mons 


Ar 


INDUSTRIAL HEAD AND EYE PROTECTION—Th¢ 
Optical Company, Wellsworth Safety Division, has recent! 
“Industrial Head and Eye Protection,’ a well-edited and 
tively illustrated house organ, listing the company's ! 
protective appliances. These range from spectacles and 
masks, helmets, and shields. 

The book contains some forty or fifty illustrations in add 
a comprehensive discourse on industrial hazards to vision. 

One of the features of ‘Industrial Head and Bye Protect 


a colored chart showing the extent to which the danger fron 


violet and infra-red rays of gaseous and metallic glare is 
through Wellsworth Protective Lenses. The America! 
Company is located at 70 West 40th Street, New York Cit) 


w 
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-_ MANGANESE STEEL -. 


Electric Gas 


“= WELDING RODS a 


ROL-MAN MANGANESE STEEL for MAXIMUM WEAR 


For TRACK WORK, MILLS, MINES, FURNACES, SMELTERS, 
CRUSHING, SCREENING, DREDGING & CEMENT PLANTS 


A True High Manganese and High Carbon Product in Rolled Rods and Drawn Wire 











Presents Highest Abrasive Resistance and Maximum Wearing Qualities 
Standard Sizes and Lengths Plain or Coated Samples on Request 
MANGANESE STEEL FORGE CO. RICHMOND ST. and ERIE AVE. PHILADELPHIA, PA. 






































CESCO ARC WELDING HELMET 


Style P. A thoroughly practical and comfort- 
able protection for the welder. Note that 
when preheating or making the work ready the 
door indicated by the arrow, at the left, opens 
up, and back of this door is a protection glass. 
Thus inspection of work is made convenient 
and free from the danger of filling the oper- 
ators eyes with sand. 


Manufactured by 


CHICAGO EYE SHIELD COMPANY : 
Style P Helmet 2304 Warren Ave. Chicago, Ill. Style P Helmet 








ront View Rear View 
| cm oe — EE 

















UNITED STATES WELDING COMPANY, Inc. 


Makers of Famous “U. S.”’ Welding & Cutting Apparatus 


120-122 North First Street Minneapolis, Minn. 








THE CUYAHOGA STEEL & WIRE COMPANY 


MANUFACTURERS OF 


“CUYO BRAND” WELDING WIRE 


Sales Offices eee a A sat PRICES that are right. Let us send you samples and quote prices. 
305 Plymouth Building, Clewiend. Main Office and Mills: 
676 West Grand Boulevard, Detroit, Michigan BEDFORD, OHIO 
318 First National Bank Bldg., Cincinnati, O. | (Suburb of * Cleveland) 


—— 





———s 


TRY OUR ALL STEEL WIRE BRUSH 


FOR CLEANING AND SOLDERING, PRICE $0.35, 5 FOR $1.00. 
WELDING ROD HOLDERS. 
the oxyacetylene welder, price $1.00, 3 for $2.00. Sent prepaid on 


receipt of price. If not what you want return and money will be 
refunded promptly. 


C. SORENSEN, 18 E. 16th St., CHICAGO, ILL. 





Llehtedt, Coolest 


Renewable jaws. 


For Price $6.00 






BB INSTRUMENT COMPANY 
Manufacturers Electric Mie Equipment 
Bay City, Mich 
































Welding Carbon Products 


National Round Welding Carbons 
National Welding Carbon Plates 
National Welding Carbon Paste 
National Welding Carbon Flour 


Our welding carbon products are designed especially 
for welding operations 


National Carbon Company, Inc. 
Cleveland, Ohio San Francisco, Cal. 


Canadian National Carbon Co., Limited 
Factory and Offices: Toronto, Ontario 

















XYGEN 


FOR CUTTING. WELDING, ETC. 


Quick shipment and low prices on oxygen, hydrogen, cylinders, 
valves, Rego welding and cutting torches, regulators, welding 
wire, cast iron and aluminum rods, fluxes, plain and armored rub- 


ber hose, asbestos pads and paper, goggles, etc. All equipment 
fully guaranteed. 








We are American pioneer manufacturers of oxygen. 
for catalog and prices. 


International Oxygen Company 


Main Offices: NEWARK, N. J. 
Branch Offices: New York, Pittsburgh, Toledo. 


Write 











QUASI-ARC SYSTEM 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 
Manganese 
Cast Iron 


Gives Machinable Weld 





L.W. 110 V. WELDER 


QUASI-ARC WELDTRODE CoO., INC. 
Peekskill, New York 





























Westinghouse 


manufactures complete arc welding 
equipment for all welding and cutting 
purposes. Write for Leaflet 1826-B 
which describes this equipment in detail. 
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THE WELDING 














133-153 So. 20th St., Irvington, N. J. 





ENGINEER 


CAST IRON RODS | 


MADE FROM PIG IRON 
(NO SCRAP USED) 
3.00 %— in Silicon Psa gre alk weld) 


.60%—in Phosphorus (Result: Fluidity) 
.02%—in Sulphur (Result: A clean weld) 


Our Rods the Best by Test. Also Rods, Wires end 
Fluxes for Welding All Other Metals 


Prices on Application 


Bierman- Everett Foundry Co.., 























Specify— 
“MOREY” 


A Moisture Proof Aluminum Flux 
Stable, Economical, Marvelous 


MOREY FLUX & CHEMICAL Co. 


Parkesburg, Penna. 
Est. 1912 


U.S. A. 


Inc. 1915 














Cesco Face Shield 
Style No. 11 


Formed = from fiber. 
Fitted with head cap. 
Pivot frame. Inter- 







changeable lens holder. 
Sold complete with lens 


at $4.00. 


Once tried, you will always 
have them. A delight for 
any welder. 


4/ 


Ask your jobber for them. 


Manufactured by 


\ 
CHICAGO EYE SHIELD CO. i \ 
2304 Warren Ave., Chicago, Ill. 














WHARTON CYT 


N ;) ee) 4 





For Gases Charged at High Pressures 
WM. WHARTON, JR. & CO., INC. 





30 Church St., New York, N. Y. 





ASS ce 


cuttin LQUIPMENT 


oD @& am - 4 ot a a 8) | — — 1 2 ol) od 8-5 


adil 


4 af | 
jCUALL A new mixing principle, a regulator that accurately controls 

! gases, the greatest working range ever covered by ONE torch 
—are exclusive IMPERIAL features. Write for catalog. 
imperial Brass Mfg. Ce., 517 S. Racine Ave., Chicage 





0800 AONE EA 











DAVIS-BOURNONVILLE COMPANY 
was merged with 

AIR REDUCTION SALES COMPANY 
on March 17, 1922 


The Oxyacetylene 


a 
@D 


Welding and Cutting products 
formerly manufactured by Davis-Bournony 

are now made and sold by Air Reduction Sales 
under the trade name of “‘Airco-Davis-Bournon 

or ‘“‘Airco-D-B.” 


(See advertisement of Air Reduction Sales 6° 



































--AND CACTUS 


Even if you do have to take your outfit way out 


~—— 























sure 
2 ane ~ - - 
= 


where the cactus grows and where water is pretty 


— 


scarce,—it matters little if you have a Carbic gener- 
ator, for like the cactus, it requires but mighty little 


water. 


Throw it on the running board of the car, with a 
drum of Carbic Cakes, and hurry away. Nothing to 


jar out of place or get out of order, and it’s absolutely 


safe, no matter how you treat it. 


All the way from the frigid zone of the north to 
the cactus covered areas of the south, the Carbic Sys- 
tem is furnishing a reliable, safe and economical 
source of portable acetylene to thousands of users. 


users. 


Let us tell you how Carbic can serve you. 


Complete information on request. 


Carbic Mfg. Co. 


DULUTH, MINN. 


NEW YORK CHICAGO LOS ANGELES 
BOSTON ATLANTA, GA. 

CHARLOTTE, N. C., KANSAS CITY, MO. 

EL PASO, TEX. ,_ DENVER, COLO. 


Hend & Bolthoff 
412 Myrtle Ave. uM. & @ Co. 


NEW ORLEANS, LA 


Woodward, Wight & Co. 
DALLAS, TEXAS 
Briggs-Weaver Machinery Co. 
PITTSBURGH, PA. 
Frick & Lindsay Co., 


Warehouses and Representatives in other 


principal cities 























THE 


ALTERNARC COMMERCIAL JOB WELDER 


will weld cast iron, steel and malleable iron, also copper, bronze, lead and monel metal. Ther. 


bette: methods for brass, zinc or tin than arc welding offers. 


Will weld Cracked Water Jackets, Crank Cases and Rear ends without dismantling. Will do 
Boiler work -- cast iron or steel. Score filling by the arc or the Nickelspotting, Wainwright process 


Is arranged for Lead burning also; either sheets, battery terminals or monel metal. 


The 


Commercial Universa] 





is made Standard for 110 
and 220 volts but can be 
made for any voltage, phase 
er frequency in the one unit 


as pictured. 


All Accessories for are-weld- 





ing and cutting, handles, 
gloves, aprons, shields, hel- 
mets, glasses, electrodes, 


taperods, etc. 











Electric Arc 
Cutting & Welding Co. 


152-156 Jelliff Ave. 
NEWARK, N. J. 





WELDING | 


